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ABSTRACT 
 
The  main  focus  of  this  research  is  to  examine  both  the  practices  of  research 
commercialisation  by  Public-funded  Research  Institutes  (PRIs)  in  Malaysia,  and  to 
determine the key factors that influence the success of research commercialisation. PRIs 
in  Malaysia  consist  of  public  research  institutions  and  public  universities.  Previous 
research has identified several factors that are considered to be the key determinants of 
the success of research commercialisation. Factors assumed to contribute to the research 
commercialisation  success  include  intellectual  property  ownership  which  covers  both 
joint and individual ownership, entrepreneurial culture, motivation and skill, researcher 
compensation,  early  stage  financing,  financial  incentives,  commercialisation  culture, 
rewards  and  promotion  systems,  relationship  between  PRIs  and  industry,  nature  of 
commercialisation policies, type of commercialisation method determined by institution, 
researcher involvement and the existence of a commercialisation unit.  However, prior 
research has not examined the full set of factors in one comprehensive study.  Previous 
research  has  individually  identified  success  factors  in  the  context  of  PRIs  with  no 
attempts being made to combine all factors together. This study aimed to address this gap 
in the literature. 
 
This research was considered exploratory, and used a mixed methods research approach 
to identify those salient factors, which influenced commercialisation practices in PRIs.  
The data was collected in two phases. In phase one, qualitative data was collected using a 
semi-structured  interview  to  identify  factors  considered  to  influence  the  success  of   vi 
commercialisation from the researcher point of view.  In phase two, quantitative data was 
gathered using a survey to include a larger group of researchers to address the same 
research  question.  The  total  population  of  this  study  were  researchers  in  38  PRIs  in 
Malaysia including public universities and public research institutes.  
 
Results from the combined studies identified that the number of research commercialised 
by  PRIs  in  Malaysia  was  relatively  low.  Key  determinants  impacting  the  success  of 
commercialisation were identified as research ownership, researcher compensation and 
the presence of a commercialisation unit within PRIs. These three factors identified were 
consistent with previous research conducted on PRIs, but in combination are presented as 
the most salient to commercialisation success within the Malaysian context. The study 
has implications for research and practice.  From a practical point of view, attention to 
these  factors  by  the  Ministry  of  Science,  Technology  and  Innovation  need  to  be 
considered particularly during the allocation of future research grants, to further increase 
the percentage of successful research commercialisation by PRIs in Malaysia.   
 
This  thesis  through  its  research  and  findings,  have  contributed  theoretically  to  the 
existing  literature  on  commercialisation  and  fill  up  the  gap  in  the  commercialisation 
literature. The listing of all key variables as carried out in this research is very crucial 
since most previous research focuses only on investigating one key success factor at a 
time in researching the key variables in the research commercialisation success. The three 
factors found to be significant predictors of commercialisation success suggest the need 
to examine factors that are unique to each institution and also to establish a common set   vii 
of factors that can determine the research commercialisation success in any setting. The 
use of PRIs in this study also provides insights from the perspective of both universities 
and research institutions. This has lead to a greater understanding of commercialisation 
process in both institutions and that future researchers need to address these factors to 
confirm  the  validity  of  these  factors  in  determining  the  success  of  research 
commercialisation. 
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CHAPTER 1 
INTRODUCTION 
 
1.1  Introduction 
 
This thesis examines both the research commercialisation practices and factors that 
determine  research  commercialisation  success  in  the  public-funded  research 
institutes  (PRIs)  in  Malaysia.  This  Chapter  begins  by  presenting  the  research 
background of the study and the main research problem underpinning this research. 
Theoretical  and  practical  justifications  for  undertaking  this  research  are  then 
presented. 
 
1.2  Research Background 
 
Countries around the world are concerned about engaging themselves in innovative 
activities ﾠin ﾠorder ﾠto ﾠremain ﾠcompetitive ﾠin ﾠtoday’s ﾠmost ﾠvolatile and competitive 
environment.  By improving the innovativeness level of businesses, this can help 
the country to be always at par or ahead of its neighbouring countries in terms of 
productivity  level  and  economic  growth.  According  to  Grigg  (1994)  innovation 
implies the commercialisation of ideas and change to existing systems, products and 
services. This is also supported by Kuratko (2009), that stated innovation is the 
process  of  transforming  ideas  or  opportunities  into  marketable  solutions.  This 
means that innovation is the process of how ideas are brought to the markets and The commercialisation of research by public-funded research institutes in Malaysia 
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converted into something valuable, which can benefit customers and society as a 
whole. The active involvement in innovative activities can also help to increase a 
nation’s ﾠwealth ﾠand ﾠhelp ﾠthe ﾠeconomy ﾠto ﾠprosper. ﾠ 
 
As previously mentioned by Kuratko (2009), new ideas should be generated first in 
order for an innovation to take place. Accordingly, the emergence of knowledge 
economy has resulted in the public-funded research institutes (PRIs) particularly 
universities to become as the centre of knowledge, which are also the major sources 
of new ideas (Allen Consulting Group, 2004) for innovation. The changes in the 
role of PRIs from being academic oriented to profit making oriented (Gibson, 1988) 
has intensified the effort in the production of knowledge among PRIs around the 
world.  
 
PRIs, are sometimes referred as Public Research Organisations (PROs) (Beise & 
Stahl, 1999; Fontana, Guena & Matt, 2006) or publicly funded research institutions 
(Harrison &  Leitch, 2003)  usually include universities and government  research 
organizations  (Australian  Information  Industry  Association,  2002). However, for 
the purpose of this study, it is important to note that, due to the limited study on 
PRIs, the term PROs is assumed to imply the same meaning as PRIs, the term, 
which is currently applied in Malaysia where this study is conducted. Following the 
same reason, any research that focus on university is also assumed to represent 
research on PRIs.    The commercialisation of research by public-funded research institutes in Malaysia 
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PRIs  have  long  been  considered  to  be  an  important  element  in  the  national 
innovation system in the creation of new knowledge (Lundvall, 1992) as well as a 
source  of  knowledge  spillovers  (Audretsch,  Lehmann  &  Warning,  2004).  It  is 
believed that the new knowledge created which is considered to be the key factor 
that boost the economic development of a nation (Agrawal, 2001; Laursen & Salter, 
2004), can best be transferred to the market if it is commercialised (Yencken & 
Ralston,  2005).  This  explains  the  reason  for  the  existence  of  PRIs  in  the 
marketplace (Cowan, 2005) as the main source of knowledge contributor (Cohen, 
Nelson & Walsh, 2002). Knowledge spill over which is measured by the amount of 
money spent on Research and Development (R&D) (Audretsch et al., 2004), had 
noted a recent  increase in  the involvement of PRIs  in  the commercialisation of 
research by looking at the increase in the amount of money PRIs are willing to 
spend on research and development (R&D) activities.  
 
The role of PRIs as a source of commercial technology has significantly increased 
after  PRIs  have  frequently  been  forced  to  translate  their  research  results  into 
practical knowledge (Henderson, Jaffe, & Trajtenberg, 1998). This is in line with 
the supply side of national innovation system, which requires the importance of new 
knowledge creation and exploitation. It  has also become a well-known fact that 
PRIs  are  recognised  for  their  contribution  in  the  development  of  knowledge 
(Howard,  2003).  This  has  encouraged  PRIs  around  the  world  to  be  more 
entrepreneurial in their activities (Rothaermel, Agung & Jiang, 2007) by engaging 
in  research  commercialisation  activities.  Additionally,  there  is  evidence  on  the The commercialisation of research by public-funded research institutes in Malaysia 
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direct influence of PRIs in facilitating and promoting industrial innovation (Lowe, 
1993;  Rothwell,  1982).  In  Australia,  for  instance,  PRIs  research  is  seen  to 
contribute significantly towards the creation of new knowledge, which stimulates 
innovation (Singhe, Playford, Percy & Quader, 2005).  
 
Traditionally,  PRIs  has  been  considered  to  only  have  intellectual  and  social 
functions (Grigg, 1994). However, now the role has changed. Most PRIs are now 
focusing on increasing the commercialisation research effort (Rassmussen, 2006). 
The  limited  government  funding  has  forced  PRIs  to  get  involved  in  the 
commercialisation of research as a means to obtain more income (Baaken & Piewa, 
2007; Del Campo, Sparks, Hill & Keller, 1999; Statistics Canada, 1999) in a way to 
reduce  the  dependency  on  government  funding  (Wood,  1992).  The  economic 
benefits  from  research  commercialisation  can  clearly  be  measured  through  the 
creation of spin-off companies and revenues from Intellectual Property (IP) (Allen 
Consulting Group, 2004). For instance, in 2000 and 2001, PRIs in Australia gained 
almost $2.2 billion from commercialisation activities, which included income from 
royalties, trademarks, licenses, consultancies and contract research (Howard, 2003). 
 
Apart from that, there is also a rapid development of PRIs policies in promoting 
commercialisation (Rassmussen, Moen & Gulbrandsen, 2006). This phenomenon 
has begun since the Bayh-Dole Act was introduced in the United States in the 1980, 
the policy that help stimulates the commercialisation activity (Shane, 2004). This 
Act gives full ownership to every intellectual property created, and has given PRIs The commercialisation of research by public-funded research institutes in Malaysia 
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the  freedom  to  commercialise  their  research  findings  (Sime,  2004).  This  has 
resulted  in  an  increase  of  commercialisation  activities  around  the  world  (Sime, 
2004).  
 
1.3  Research problem 
 
Commercialisation of research is regarded as a crucial part in the development of 
the economy in Malaysia (Nor, 1996). Malaysia, which has been left behind among 
its major competitors in the region (Rasli, 2005) needs to develop more competitive 
research output in order to compete with other nations. This is potentially more 
achievable if most research carried out by PRIs in Malaysia is commercialised for 
the  market  to  exploit  the  knowledge  and  turn  it  into  an  innovative  product.  In 
encouraging  more  commercialisation  by  PRIs,  the  Malaysian  government  has 
created an incentive package in fostering commercialisation of research outputs in 
the country (Bernama, 2004). This effort is further reinforced in the Ninth Malaysia 
Plan which covers a period of five years from 2006 until 2010 (Bernama, 2006). 
The Malaysian government has proposed an incentive package which includes tax 
deductions and pioneer status for research findings that are being commercialised 
(Bernama, 2004).  
 
However, despite the efforts of the government, the commercialisation of research 
undertaken by PRIs in Malaysia still appears to be limited (Bernama, 2004). This 
problem is believed to be due to the fact that there are many factors affecting the The commercialisation of research by public-funded research institutes in Malaysia 
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success of commercialisation of research by PRIs. For instance, one research report 
suggests that lack of collaboration between PRIs and industries become one major 
obstacle  towards  the  success  of  research  commercialisation  (Rasli,  2005)  while 
another research stated the inappropriate commercialisation method used is also one 
of the contributing factors that affect commercialisation success (Nor, 1996).  
 
In conclusion, based on the previous literature mentioned, the research outlined in 
this  study  is  undertaken  to  identify  any  related  factors  that  affect  the 
commercialisation research success and to examine the strength of each factor in 
influencing  the  success  of  commercialisation  of  research  by  PRIs  in  Malaysia. 
Accordingly, the main research problem for this study is concerned with identifying 
any possible factors that contribute to the success of research commercialisation 
among PRIs in Malaysia. Thus, the next section addresses all research questions in 
order to present the solution for the research problem stated. 
 
1.4  Research aims and objectives 
 
The primary goal of this research is to accomplish the following objectives. These 
objectives are stated below, 
 
1)  To  identify  the  commercialisation  practices  and  performance  of  PRIs  in 
Malaysia. 
2)  To understand the factors that determine research commercialisation success 
among ﾠPRIs ﾠin ﾠMalaysia, ﾠfrom ﾠthe ﾠresearchers’ ﾠperspective. The commercialisation of research by public-funded research institutes in Malaysia 
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3)  To present a framework promoting research commercialisation success among 
PRIs in Malaysia. 
 
1.5  Research questions 
 
Given  the  research  objectives,  below  are  the  main  research  question  and  sub-
questions: 
 
RQ1:  What are the commercialisation practices and performances of PRIs in 
Malaysia? 
 
In an attempt to answer the main issue of the main research question, the question 
above is then divided into a few sub-questions. The sub-questions are listed below, 
 
RQ1A:  What are the factors that determine research commercialisation success 
among PRIs in Malaysia?  
RQ1B:   What  are  the  main  factors  that  contribute  to  the  research 
commercialisation ﾠsuccess ﾠamong ﾠPRIs ﾠin ﾠMalaysia ﾠfrom ﾠthe ﾠresearcher’s ﾠ
point of view? 
RQ1C:  How do these factors influence the research commercialisation success 
among PRIs in Malaysia? 
RQ1D:  What  factors  need  to  be  considered  in  order  to  promote  research 
commercialisation success among PRIs in Malaysia? 
 
 
 
 The commercialisation of research by public-funded research institutes in Malaysia 
8 
 
1.6  Justification for the research and contribution to scholarly knowledge 
 
This research is  conducted to investigate all possible key success factors in the 
commercialisation  of  research  among  PRIs.  The  findings  of  this  research  are 
expected to contribute significantly to both theory and practice.  
 
1.6.1  Theoretical implications 
 
As highlighted in the previous literature, the success of research commercialisation 
by PRIs generally depends upon a range of factors. Rasmussen et al (2006) argued 
that in order to promote the success of research commercialisation, PRIs should pay 
close attention to the development of PRIs policies and incentives in regards to 
commercialisation. Questions on who owns the intellectual property rights and how 
to  inculcate  the  entrepreneurial  behaviour  are  the  major  concerns  to  ensure  the 
commercialisation of research is materialised.  
 
Other  research  suggested  that  the  success  of  commercialisation  of  research  is 
determined  by  the  academic  entrepreneurialism  (Klofsten  &  Jones,  2000)  and 
collaboration among PRIs, government and industry which is represented by the 
triple helix concept (Etzkowitz, Webster & Healey, 1998). In addition, more studies 
on commercialisation of research are proposing certain guidelines (AUCC, 2001; 
Howard, 2003; Nordfors, 2004) and pre-requisites (Allen Consulting Group, 2004) 
for  commercialisation  of  research  to  take  place.  This  includes  creating  research 
worthy  of  commercialisation  and  also  PRIs  that  support  commercialisation The commercialisation of research by public-funded research institutes in Malaysia 
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initiatives. Various models on the commercialisation (Cuyvers, 2002; Goldfarb & 
Henreksen, 2003; Hindle & Yencken, 2004) are described and defined clearly so 
that it can be employed by PRIs during the conduct of commercialisation activities. 
 
In  the  previous  research,  all  factors  indicated  are  researched  and  studied 
individually in the context of PRIs with no attempts being made to combine all 
factors  together.  This  has  hindered  the  effort  of  identifying  main  factors  that 
contributes  significantly  towards  the  success  of  research  commercialisation. 
Therefore, this study with the emphasis of determining all factors that contributes to 
the success of commercialisation of research by PRIs have put together all possible 
factors that contributes to the commercialisation research success. This is where the 
conduct of this research is assumed to be able to fill the gap in the literature. 
 
In conclusion, the discussions above show the need and reason for this research to 
be undertaken. Each commercialisation key success factor deserves to be examined 
and taken into account in order to see which factor contributes significantly towards 
the success of research commercialisation among PRIs in Malaysia. 
 
1.6.2  Practical implications 
 
From the practical point of view, this research is extremely important in helping the 
Malaysian  government  to  achieve  its  objective  in  increasing  the  number  of 
innovative  research  outputs  to  be  commercialised  by  PRIs  in  Malaysia.  As The commercialisation of research by public-funded research institutes in Malaysia 
10 
 
mentioned earlier, the Malaysian government is experiencing a situation where the 
number ﾠof ﾠPRIs’ ﾠresearch ﾠoutputs ﾠthat ﾠare ﾠbeing ﾠcommercialised ﾠseems ﾠto ﾠbe ﾠvery ﾠ
low  (Bernama,  2004).  The  identification  of  factors  that  affect  the  research 
commercialisation  success  can  help  Malaysian  PRIs  to  understand  and  be  alert 
about any obstacles during the commercialisation of research activities carried out. 
It can also assist in achieving success in the commercialisation of research and in 
increasing  the  number  of  research  outputs  being  commercialised.  By  the 
identification  of  these  factors,  the  Malaysian  government  would  be  able  to 
restructure its commercialisation policy in order to create an environment, which is 
conducive for conducting commercialisation activities among PRIs in Malaysia. 
 
1.7  Outline of the Study 
 
This thesis consists of five chapters. Chapter 1 provides the introduction of the 
thesis. This Chapter presents the background of the study, which covers the basis 
for  this  study  to  be  conducted.  This  includes  a  general  introduction  concerning 
research problem of this study, research questions and justifications of the research 
as well as its contributions to the study. 
 
In Chapter 2, the existing literature is reviewed to identify the gap in the areas of 
commercialisation of research that support the conduct of this study. As a result, 
this study is carried out to fill the gap in the previous and current literature by The commercialisation of research by public-funded research institutes in Malaysia 
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solving the outlined research problem and by answering the formulated research 
questions of this study. 
 
The following Chapter 3 discusses the methodological research approach adopted in 
this study. A mixed method approach that uses both qualitative and quantitative 
research  methods  are  explained  in  this  thesis.  This  Chapter  concludes  with  the 
method used in analysing all data gathered in this thesis. 
 
Chapter 4 of this thesis describes all the results gathered during the qualitative and 
quantitative data collection. Discussions of results for data from both methods are 
also  presented.  A  summary  of  all  accepted  and  rejected  hypotheses  is  also 
presented. 
 
Finally, Chapter 5 of this thesis sums up the findings and discussions presented in 
this thesis.  This Chapter presents conclusions in relation to the research questions 
developed  for  this  study  and  the  defined  research  problem.  At  the  end  of  this 
Chapter, the limitations, research implications, as well as the directions of future 
research, are all addressed. 
 
1.8  Definition of terms 
 
The contrasting views in the existing literature have resulted in the variations of 
terms and concepts used by one researcher to another. Key definitions adopted in The commercialisation of research by public-funded research institutes in Malaysia 
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this  study  are  important  to  be  clearly  defined  to  ensure  the  uniformity  and 
consistency of meaning applied in this thesis. Some of the definitions described 
below  are  drawn  from  the  existing  literature  while  some  of  the  definitions  are 
presented by the author as a summary from all reviewed literature. 
 
Public-funded research institutes (PRIs) – Public-funded research institutes include 
universities and government research organizations (Harrison & Leitch, 2003). 
 
Innovation  – the process  of creating something new that is  then brought  to  the 
market through the commercialisation process. (Lundvall, 2006) 
 
Commercialisation of research – Commercialisation can be defined as the process 
of  converting  science  and  technology,  new  research  or  an  invention  into  a 
marketable  product  or  industrial  process  (Yencken  &  Ralston,  200;  Scottish 
Enterprise, 1996). 
 
1.9  Chapter summary 
 
This Chapter has outlined the basic foundations and structure of this research. The 
introductory part of this Chapter presented the detailed background to the study, 
which incorporates the need for conducting this research through the identification 
of a research problem, research questions as well as aims and objectives of this 
research  in  order  to  solve  the  defined  research  problem.  The  significant The commercialisation of research by public-funded research institutes in Malaysia 
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contributions of this research were also addressed through the justifications of both 
theoretical  and  practical  implications.  Finally,  all  key  terms,  definitions  and 
concepts adopted in this study were all defined and the outline of the thesis were 
also highlighted in order to provide a clear picture of the structure of this thesis.  
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CHAPTER 2 
LITERATURE REVIEW 
 
2.1  Introduction 
 
This Chapter reviews the literature underpinning this study. A brief description on 
the concept of innovation and its relation to commercialisation is provided as a 
basis for explaining the concept of commercialisation in general. The discussion 
follows with an explanation of the importance of commercialisation of research by 
public-funded ﾠresearch ﾠinstitutes’ ﾠ(PRIs) ﾠin ﾠthe ﾠproduction ﾠof ﾠnew ﾠknowledge. ﾠThis ﾠ
is in line with the notion that the economy can only benefit from the knowledge 
produced by PRIs if the knowledge is being commercialised.   
 
The  discussion ﾠ in ﾠ this ﾠ Chapter ﾠ continues ﾠ with ﾠ a ﾠ presentation ﾠ of ﾠ a ﾠ list ﾠ of ﾠ PRIs’ ﾠ
commercialisation models, and processes as mentioned in the existing literature, 
key commercialisation indicators, various commercialisation methods used during 
the commercialisation of research processes and eventually a focus is given towards 
describing PRIs research commercialisation key success factors as the key area of 
research  for  this  study.  This  chapter  concludes  with  the  hypotheses  and  the 
theoretical framework developed as a basis in investigating this study.   
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2.2  Innovation and commercialisation    
 
2.2.1  Innovation   
 
The  best  way  to  understand  the  concept  of  commercialisation  is  through  the 
understanding  of  the  innovation  concept.  Commercialisation  begins  with  the 
identification of potentially commercial ideas and ends with the successful transfer 
of the new ideas to the market. This commercialisation concept tends to overlap 
with  the  innovation  concept,  which  also  emphasises  the  development  and 
exploitation  of  new  ideas  in  the  marketplace.  The  ability  to  comprehend  both 
concepts is enhanced if there is a clear distinction made between the two. 
 
Generally, innovation is often defined as creating something new. Innovation can 
also  involve  the  transformation  of  knowledge  into  new  products,  processes  and 
services (Cronford, 2006). This usually involves placing new products or services in 
the  market  or  employing  new  ways  in  producing  existing  products  or  services 
(Lundvall, 2006). Innovation is a complex process which needs both technical and 
commercial  activities  and  might  involve  getting  knowledge  from  the  outside 
(European Commission. & Eurostat, 2000). Accordingly, for the purpose of this 
study, ﾠinnovation ﾠis ﾠdefined ﾠ“as ﾠthe ﾠprocess ﾠof ﾠcreating ﾠsomething ﾠnew ﾠand ﾠhas ﾠto ﾠbe ﾠ
brought ﾠto ﾠthe ﾠmarket ﾠthrough ﾠthe ﾠcommercialisation ﾠprocess”. ﾠ 
 
Innovation can be in the form of radical or incremental. Radical innovations as 
defined by Mole & Worrall (2001) refers to a new technologies or new products The commercialisation of research by public-funded research institutes in Malaysia 
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that  fill  needs.  Incremental  innovations,  however,  improve  what  already  exists 
including incremental changes in the organisational structures and moves to exploit 
new  market  (Avermaete,  Viaene,  Morgan,  &  Crawford,  2003).    Johne  (1999), 
however, classified innovation into three types which include product innovation, 
process innovation and market innovation. These type of innovations is later called 
as  domains  of  innovation  and  is  said  to  also  include  organisational  innovation 
(Avermaete  et  al.,  2003).  According  to  Avermaete  et  al.  (2003),  innovation  is 
something that happens as a result from changes in four domains of innovation as 
shown  by  the  arrow  between  boxes  in  Figure  2.1.  Examples  of  innovation  as 
mentioned by Avermaete et al (2003) are technology-related innovations, which 
cover the introduction of products that need radical changes in the production, as 
well  as  innovation  that  include  incremental  changes  in  products,  process  and 
organisational structures in an attempt to manipulate new markets. These examples 
of  innovations  are  depicted  in  Figure  2.1  and  described  according  to  the  four 
domains of innovation. The commercialisation of research by public-funded research institutes in Malaysia 
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Figure 2.1  Domains of Innovation 
 
As explained by Avermaete et al (2003), in Figure 2.1, innovation is a result of 
simultaneous changes in four different domains of innovation. The first domain of 
innovation, which is product innovation may result from changes occurring in the 
organisational  structure  of  the  company.  Any  good,  service  or  idea  that  is 
considered  as  new  is  regarded  as  product  innovation.  The  second  domain  of 
innovation  according  to  Avermaete  et  al  (2003)  is  process  innovation.  Process 
innovation consists of the adaptation of existing production lines, putting in new 
infrastructure and the implementation of new technologies. Process innovation is 
sometimes needed as part of the reorganisation of the company or to assist in the 
exploitation  of  new  markets.  The  third  domain  of  innovation  is  organisational 
innovation,  which  is  related  to  the  changes  in  marketing,  purchasing  and  sales, 
Product Innovation 
1.  Good 
2.  Service 
3.  Idea 
Organisational Innovation 
1.  Marketing 
2.  Purchasing and 
sales 
3.  Administration 
4.  Management 
5.  Staff Policy 
Market Innovation 
1.  Exploitation of 
territorial areas 
2.  Penetration of 
market segments 
Process Innovation 
1.  Technology 
2.  Infrastucture 
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administration,  management  and  staff  policy.  The  last  domain  of  innovation  as 
described by Avermaete et al (2003) is market innovation and is described as the 
exploitation and penetration of new market segments. Despite the many types of 
innovations, innovation is significant in promoting the economic growth of nations. 
 
Peter Drucker, ﾠon ﾠthe ﾠother ﾠhand, ﾠwas ﾠquoted ﾠas ﾠsaying ﾠthat ﾠ“innovation ﾠis ﾠnot ﾠan ﾠ
outcome, ﾠbut ﾠa ﾠprocess” ﾠ(Drejer, 2002). For an innovation to be realised, the ideas 
should be put into practice and the inventions should be commercialised (Drejer, 
2002). Nevertheless, in its process of developing any idea into something, which 
has value, innovation is often influenced by various factors. For example, some 
major innovations cannot be carried out even in larger firms due to some resource 
barriers to innovation. This has resulted in the increase interest for the firms to 
participate in strategic collaborations to complete the innovation process (Dickson 
& Hadjimanolis, 1998). This is also supported by Rothwell (1992) who emphasises 
the  importance  of  creating  linkages  between  firms  particularly  in  getting  more 
external ideas to ensure the success of innovation. 
 
Sources  of  innovation  are  largely  believed  to  have  originated  from  the  new 
knowledge  created  during  research  conducted  by  both  public  and  private 
institutions  (Salmenkaita  &  Salo,  2002).  Most  of  this  knowledge  is  believed  to 
come from public research institutions. This is due to the nature of PRIs which is 
very much involved in various activities such as extensive research and consultancy 
services  rendered in  support of innovation  (Benneworth  & Dawley, 2006). Any The commercialisation of research by public-funded research institutes in Malaysia 
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interactions between PRIs and the industry is considered as a form of support to the 
industry in their pursuit of innovation by providing the opportunity to gain access to 
resources that are in the market (Benneworth & Dawley, 2006) 
 
Dickson et al. (1998) further mentioned that those innovative firms that are unable 
to rely on their own internal  capabilities and resources will then go to external 
organisations that has the needed resources and perform formal and informal links 
and network with this organisations despite any advantages and disadvantages that 
might occur as a result from the collaboration undertaken. As described by Biemens 
(1992),  the  disadvantage  might  be  a  potential  loss  of  secrecy  over  innovative 
developments while the advantage might be gaining more in resources and learning 
(Dickson et al., 1998). 
 
The  links  perform  between  firms  is  actually  called  networking.  As  stated  by 
Dickson & Hadjimanolis (1998), there are two contrasting model of networking. 
The first model is called the local strategic network model. This model is based on 
trust  and  cooperation,  which  is  purposely  developed  and  maintained  for  longer 
term. ﾠCollaboration ﾠis ﾠassumed ﾠin ﾠthis ﾠfirst ﾠmodel ﾠto ﾠbe ﾠthe ﾠkey ﾠelement ﾠin ﾠfirms’ ﾠ
competitive strategy. ﾠThe ﾠsecond ﾠmodel, ﾠon ﾠthe ﾠother ﾠhand, ﾠwhich ﾠis ﾠcalled ﾠ“the ﾠ
local  self-sufficiency ﾠ model”, ﾠ is ﾠ more ﾠ of ﾠ keeping ﾠ all-important  information 
confidential. ﾠThe ﾠfirms ﾠusually ﾠget ﾠtheir ﾠresources ﾠor ﾠtechnology ﾠthrough ﾠ“arms-
length market-based ﾠtransaction” ﾠto ﾠprotect its independence. 
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On the other hand, for an innovation to be successful, a good source of knowledge 
is required. By having good source of knowledge, firms might have more input to 
innovation. As mentioned by Powell, Koput &Smith-Doerr (1996), knowledge is 
assumed to be the key element in the innovation process. It is also a source of 
competitive advantage (Conner & Prahalad, 1996). Firms which can handle their 
knowledge more effectively are more innovative and performed better  (Darroch, 
2005). This evidenced by a study conducted by Darroch (2005) which found that 
knowledge ﾠmanagement ﾠhas ﾠa ﾠpositive ﾠeffect ﾠon ﾠinnovation. ﾠFirms’ ﾠresponsiveness ﾠ
to knowledge is then has a ﾠpositive ﾠeffect ﾠon ﾠfirm’s ﾠperformance. ﾠ 
 
The knowledge which is gathered from the outside usually is treated as something 
crucial to the innovation process (Cohen & Levinthal, 1990). Cohen et al. (1990) 
stressed that one of the key components of innovative capabilities is by being able 
to ﾠ exploit ﾠ firms’ ﾠ external ﾠ knowledge ﾠ or ﾠ sometimes ﾠ called ﾠ as ﾠ firm’s ﾠ absorptive ﾠ
capacity.  Absorptive  capacity  as  according  to  Cohen  et  al.  (1990)  refers  to  the 
ability ﾠ to ﾠ value, ﾠ assimilate ﾠ and ﾠ apply ﾠ new ﾠ knowledge. ﾠ In ﾠ relation ﾠ to ﾠ the ﾠ firm’s ﾠ
absorptive  capacity,  Zahra  &  George  (2002)  regarded  absorptive  capacity  as  a 
dynamic  capability  pertaining  to  knowledge  creation  and  utilization.    This 
capability ﾠenhances ﾠa ﾠfirm’s ﾠability ﾠto ﾠgain ﾠand ﾠsustain ﾠa ﾠcompetitive ﾠadvantage, 
which ﾠis ﾠalso ﾠvery ﾠcrucial ﾠfor ﾠfirm’s ﾠinnovativeness. ﾠ 
 
On  the  other  hand,  as  previously  mentioned,  resource  barrier  to  innovation  has 
forced the firms  to  access  knowledge from  outside of their firms.  Most outside The commercialisation of research by public-funded research institutes in Malaysia 
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knowledge  is  often  obtained  from  PRIs,  which  include  universities  and  public 
research institutes. This what has been called as an open science, the conduct of 
research in public institutes such as PRIs (Aghion, David & Foray, 2009). 
 
PRIs which is regarded as the main knowledge provider assumed to be able to 
provide a good source of knowledge in promoting innovative activities among firms 
(European Commission. et al., 2000). However, for the knowledge to be accessed 
by the public particularly firms, it then has to be commercialised. As a result, the 
commercialisation  of  PRIs  research  is  assumed  to  be  important  particularly  in 
providing a good source of innovative ideas.  
 
According to Lundvall (1992), most innovative activities require a combination of 
complementary  and  specialised  competencies  from  multiple  actors  as  well  as 
knowledge from various actors.  This is known as innovation systems. The concept 
of innovation system, according to Lundvall (1992), requires an interactions among 
key  players  in  the  innovation  process  in  promoting  the  innovation  activities. 
European Commission. et al.(2000) added that interactions can be in the form of  
inter-firm collaboration which includes both horizontal and vertical collaboration. 
Horizontal collaboration means a collaboration made between firms from the same 
or ﾠrelated ﾠbranches ﾠor ﾠprobably ﾠfirms’ ﾠcompetitors. ﾠVertical ﾠcollaboration, ﾠon ﾠthe ﾠ
other  hand, ﾠ involves ﾠ collaboration ﾠ between ﾠ the ﾠ suppliers ﾠ and ﾠ firms’ ﾠ customers. ﾠ
Another type of interaction mentioned by (European Commission. et al., 2000) is 
called  industry-science  or  often  known  as  ISLs.  European  Commission.  et  al. The commercialisation of research by public-funded research institutes in Malaysia 
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(2000)  mentioned  that  from  the  perspective  of  the  firm,  firms  involve  in  the 
interaction  between  other  economic  actor  particularly  if  the  firms  encounter  a 
complex research process, the increase in costs and risks of creating an innovative 
product, process or service. This problem is believed, can be solved through the 
firms’ ﾠinteraction ﾠwith ﾠother ﾠkey ﾠeconomic actor in the economy for example with 
PRIs.  
 
As stated earlier, the role of PRIs in the economy is providing knowledge in order 
to  increase innovation. An interaction made by firm  and PRIs  is  then  therefore 
believed to increase the innovation activities of the firm. The interaction between 
PRIs  and  the  industry,  is  further  reinforced  with  the  introduction  of  national 
innovation  systems.  According  to  OECD  (1997),  national  innovation  systems 
concept  lies  in  the  understanding  of  interaction  among  innovation  key  players 
which consists of PRIs and private industries during their utilisation of different 
range of knowledge. Salmenkaita & Salo (2002) further added that the rapid and 
competitive pressure faced by some private institutions has led to their research and 
development ﾠoperations ﾠto ﾠbe ﾠ‘externalized’ ﾠor ﾠsourced ﾠfrom ﾠthe ﾠoutside. ﾠThe ﾠmain ﾠ
reason for this is to reduce the high cost of conducting research and development 
activities  experienced  by  the  private  sector.  Therefore,  public  R&D  institutions 
which, mostly get their funding from the government are assumed to be able to 
carry the burden in terms of carrying out research. This is where the important role 
of PRIs in promoting innovation emerges. These developments have resulted in a The commercialisation of research by public-funded research institutes in Malaysia 
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significant increase in the number of research joint ventures, strategic alliances and 
research consortia developed among innovation key players.   
 
Besides  that,  Cohen  &  Levinthal  (1990)  also  stressed  that  one  of  the  key 
components ﾠ of ﾠ innovative ﾠ capabilities ﾠ is ﾠ being ﾠ able ﾠ to ﾠ exploit ﾠ firms’ ﾠ external ﾠ
knowledge  (or  absorptive  capacity).  Absorptive  capacity  according  to  Cohen  & 
Levinthal (1990) refers to the ability to value, assimilate and apply new knowledge. 
In ﾠ relation ﾠ to ﾠ the ﾠ firm’s ﾠ absorptive ﾠ capacity, ﾠ Zahra ﾠ & ﾠ George ﾠ (2002) ﾠ regard ﾠ
absorptive capacity as a dynamic capability pertaining to knowledge creation and 
utilisation.    This  capability  enhances  a  firm’s ﾠ ability ﾠ to ﾠ gain ﾠ and ﾠ sustain ﾠ a ﾠ
competitive  advantage,  which ﾠ is ﾠ very ﾠ crucial ﾠ for ﾠ firm’s ﾠ innovativeness. ﾠ For ﾠ the ﾠ
knowledge  to  be  fully  accessible  by  the  market,  it  is  a  requirement  that  it  be 
commercialised.  
 
According to  Benneworth  (2001), this  theory  mainly describes  the role that the 
universities play in relation to innovation and economic development. The role of 
universities is assumed to be diverse and recurrent more specifically in extending 
their expertise, consultancy services or in the creation of high-technology firms. 
Here, the role of universities seems to be very important in providing particular 
services  to  economic  development  though  sometimes  it  seems  to  overlook  its 
primary role as a knowledge provider (Benneworth, 2001).  
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Therefore, this study will be looking on the role of PRIs in providing knowledge to 
the  economy  from  its  interaction  with  industry  by  engaging  in  the 
commercialisation  activities.  This  led  to  the  discussion  of  the  concept  of 
commercialisation in order to understand the commercialisation activities carried 
our by of PRIs in transferring its knowledge for the public use. 
 
2.2.2  Commercialisation  
 
Commercialisation  can  be  defined  as  the  process  of  converting  science  and 
technology, new research or an invention into a marketable product or industrial 
process  (Yencken  &  Ralston,  200;  Scottish  Enterprise,  1996).  Accordingly,  the 
Australian  Centre  for  Innovation ﾠ (2002) ﾠ described ﾠ commercialisation ﾠ as ﾠ “the ﾠ
process of transforming ideas, knowledge or theoretical knowledge and inventions 
into ﾠgreater ﾠwealth ﾠfor ﾠindividuals, ﾠbusinesses ﾠand/or ﾠsociety ﾠat ﾠlarge” ﾠ(Australian ﾠ
Centre for Innovation, 2002). It is also considered to be very crucial during the 
process of converting knowledge and inventions into products and services in the 
market (Allen Consulting Group, 2004). As a summary, commercialisation can be 
defined ﾠ as ﾠ ‘the ﾠ process ﾠ of ﾠ transferring ﾠ and ﾠ transforming ﾠ knowledge ﾠ into ﾠ a ﾠ
marketable product or industrial process, to be utilised by individuals, businesses 
and/or society at ﾠlarge’. ﾠThis ﾠdefinition ﾠof ﾠcommercialisation ﾠwill ﾠbe ﾠadopted ﾠand ﾠ
used in describing the concept of commercialisation throughout the conduct of this 
study. 
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Often  times,  the  concept  of  commercialisation  overlaps  with  the  concept  of 
innovation  (Aslesen,  2005).  However,  the  only  distinguishing  factor  stated  by 
Aslesen  (2005)  is  that  innovation  may  be  regarded  as  a  broad  concept  which 
focuses  on  bringing  new  products  or  processes  to  the  market  whilst 
commercialisation  is  a  narrow  concept  which  emphasises  on  the  processes  of 
turning ideas and new knowledge into commercialised products in the marketplace. 
Commercialisation  as  pointed  out  by  the  Department  of  Education  Science  and 
Training,  Australia  (2004b)  is  often  driven  by  market  and  profit  motives. 
Commercialisation  which  is  a  major  contributor  of  research  activity  within  the 
innovation  system  is  often  linked  with  industry  development,  financing, 
exploitation ﾠ and ﾠ a ﾠ ‘route ﾠ to ﾠ market’ ﾠ (Department ﾠ of ﾠ Education ﾠ Science ﾠ and ﾠ
Training, Australia, 2004b). 
 
In  order  for  the  innovation  and  commercialisation  activities  to  prosper,  new 
knowledge has to be generated first. As mentioned in the previous chapter of this 
thesis, PRIs particularly universities is considered to be the major contributor in the 
knowledge  creation  (Allen Consulting Group, 2004). This  role has  been further 
emphasised  by  the  changing  role  of  PRIs  from  being  totally  academic  oriented 
towards  some  profit  making  orientation  (Gibson,  1988).  The  importance  of 
knowledge created by PRIs is also highlighted in the national innovation system 
(OECD, 1997), in which, PRIs are considered to be among the key actors in the 
production, distribution and utilisation of new knowledge.  This area of concern is 
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issues  of  commercialisation  of  research  by  PRIs  which  include  models  and 
processes used and practiced, commercialisation methods used, commercialisation 
indicators, commercialisation key success factors as well as the development of all 
hypotheses for this study which will later be portrayed in the theoretical framework 
of this study. 
 
2.3  Commercialisation by PRIs   
 
Generally, in the commercialisation of research, previous research has shown that 
there are a few models and processes that can be followed by PRIs in order to 
commercialise  their  research  output.  The  discussion  below  will  outline  these 
commercialisation models and processes that are often used by PRIs.  
 
2.3.1   Models and processes of commercialisation of research by PRIs  
 
The  commercialisation  of  research  usually  involves  a  very  long  and  complex 
process (Australian Information Industry Association, 2002) which normally goes 
through various stages (Yencken, 2005). According to Yencken (2005), the process 
begins  with  the  disclosure  of  the  research  or  intellectual  property  which  is 
considered to have a potential commercialisation utilisation. The commercialisation 
process  is  then  followed  by  the  idea  assessment  in  which  a  decision  is  made 
whether the research or the intellectual property should be published to the public or 
protected  through  copyright,  product  user  licences,  patents,  registered  design  or The commercialisation of research by public-funded research institutes in Malaysia 
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circuits ﾠor ﾠplant ﾠbreeders’ ﾠrights. ﾠThe ﾠfinal ﾠoptions ﾠin ﾠthe ﾠcommercialisation ﾠprocess ﾠ
described  by  Yencken  (2005)  are  whether  the  intellectual  property  should  be 
licensed to established companies and receive royalties as an incentive or creating 
new spin-out companies with the aim of holding the majority of the equity as an 
incentive.  
 
IP-creation    IP-exploitation 
 
 
 
 
 
Basic 
research 
 
Applied 
research  
 
 
Protection of 
IP 
IPR-strategy 
 
 
 
 
 
 
 
Contract 
research  
 
 
Licensing  
 
Spin-
offs 
   Source: Cuyvers, R. 2002. Commercialisation of research results and its key actors. 
Paper presented at the USE-it. 
 
 
 
  Figure 2.2  Model of commercialisation by Cuyvers (2002). 
 
Another commercialisation model (Figure 2.2) which emphasises the importance of 
generation and exploitation of research was developed by Cuyvers (2002). Cuyvers 
(2002)  proposes  that  the  commercialisation  of  research  results  produced  should 
portray  a  healthy  balance  between  basic  and  applied  research.  This  model  of 
commercialisation  is  mainly  focused  on  the  commercialisation  of  university 
research and not applicable to all PRIs. However, for the purpose of this study, this The commercialisation of research by public-funded research institutes in Malaysia 
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process  is  also  assumed  to  be  applicable  to  all  PRIs  since  university  and  non-
university PRIs are assumed to have some common characteristics in their approach 
towards channelling their research output to the market and usually adopt similar 
methods to those used by university PRIs.  
 
This model of commercialisation by Cuyvers (2002) stresses two components: the 
creation of intellectual property; and the exploitation of the intellectual property. In 
the first component of this model, researchers are assumed to have an important 
role in the creation of intellectual property. It is believed that the other component 
of this model which is the exploitation of intellectual property will only be possible 
if  sufficient  rights  to  commercialise  the  intellectual  property  are  available. 
Therefore, this model highlights that for the commercialisation of research to be 
successful, it is very crucial for the intellectual property to be protected first.  
 
Intellectual property exploitation in this model includes contract research, licensing 
and spin-offs. PRIs, particularly universities, earn their income from their research 
activities  through  various  methods  (Allen  Consulting  Group,  2004).  Hindle  & 
Yencken  (2004)  stated  that  these  various  methods,  which  are  also  known  as 
commercialisation channel and options include publication, joint ventures, contract 
research,  collaboration,  licensing  and  spin-off  companies.  These  methods  of 
commercialisation are discussed in the next section. 
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2.3.2  Method of commercialisation  
 
Commercialisation  method  can  be  carried  out  in  various  ways.  Below  are  the 
commercialisation methods mentioned by previous research. 
1.  Licensing (Allen Consulting Group, 2004; Hindle & Yencken, 2004; Lowe, 
1993). 
2.  Collaborations (Hindle & Yencken, 2004;Lambert, 2003; Lowe, 1993) 
3.  Joint ventures (Allen Consulting Group, 2004; Hindle & Yencken, 2004; 
Lowe, 1993). 
4.  Start-up or spin-off companies (Allen Consulting Group, 2004; Goldfarb & 
Henrekson, 2003; Hindle & Yencken, 2004; Lowe, 1993). 
5.  Consultancy  (Goldfarb  &  Henrekson,  2003;  Hindle  &  Yencken,  2004; 
Lambert, 2003). 
6.  Sponsored research (Goldfarb & Henrekson, 2003). 
 
Apart from those listed commercialisation methods also include publication (Hindle 
& Yencken, 2004) and also sometimes involve transferring of new knowledge into 
an organisation which has the required resources to develop the knowledge. Lowe 
(1993) argued that the commercialisation method to follow usually depends mainly 
on an understanding of the alternative routes to ‘appropriability’a ﾠterm ﾠwhich is 
defined by Lowe as the way in which PRIs can maximize the value of its research 
to either the organization or the individual inventors. Although there are various 
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study  will  only  highlight  six  popular  commercialisation  methods  as  previously 
mentioned which consists of licensing, joint ventures, collaborations, start-up or 
spin-off companies, consultancy and sponsored research. 
 
2.3.3  Commercialisation indicators 
 
In  measuring  the  research  commercialisation  success,  a  comprehensive  list  of 
commercialisation  indicators  is  being  adopted  by  this  study.  These 
commercialisation indicators were used by the Department of Education, Science 
and Technology, Australia (2004a) during a survey conducted in 2000 until 2002. 
The study includes  almost 124 PRIs in Australia with the objective to help the 
Australian government to keep track of any commercialisation performance carried 
out by PRIs. From the survey, indicators used in measuring the commercialisation 
performance, include: 
 
1.  Number of Research commercialisation staff 
2.  Research expenditure 
3.  Invention disclosures  
4.  Patent applications filed  
5.  Patents issued 
6.  Licences executed 
7.  Income arising from licensing 
8.  Start-up companies formed The commercialisation of research by public-funded research institutes in Malaysia 
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The success of commercialisation is then assumed by the increase in the number of 
each of the indicators listed above. The Association of Universities and Colleges of 
Canada (2006) also identifies revenues from commercialisation as one of the key 
indicators of commercialisation activities. Again, the higher income obtained by 
PRIs, indicates that the commercialisation activities were carried out successfully.  
 
This  study  which  is  also  conducted  with  the  purpose  of  identifying  the 
commercialisation key success factors uses the comprehensive list of key indicators 
as outlined by the Department of Education, Science and Technology, Australia 
(2004a) in measuring the success of research commercialisation.  
 
2.4  Commercialisation of research in Malaysia  
 
Due to an increase in the globalisation and international competition, Malaysia like 
other countries around the world, has been left with no choice but to upgrade its 
competitiveness  level  by  being  more  innovative  (Ali,  2003).  Being  innovative 
means  the  country  has  to  produce  more  research  output  through  research  and 
development (R&D) activities. In engaging more in R&D activities, it is believed 
that the country can increase the stock of knowledge necessary for new knowledge 
production  which  can  lead  to  the  creation  of  more  innovative  research  output 
(MOSTI, 2006).  
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Additionally, research and development (R&D) has now been widely recognised as 
one major contributor towards the development of a country’s ﾠeconomy ﾠand ﾠalso ﾠan ﾠ
important ﾠdeterminant ﾠtowards ﾠthe ﾠcountry‘s competitiveness. It is for this reason 
that the government of Malaysia has contributed a lot of money in order to gain 
more benefit from research producing activities.  
 
In  Malaysia,  for  instance,  according  to  the  Malaysian  Ministry  of  Science, 
Technology and Innovation, (MOSTI), the Malaysian government had spent around 
RM2.84 billion for research purposes which represents an increase of RM343.2 
million over the previous 2002 expenditure. As stated by MOSTI, from the amount 
spent on research and development in 2004, public research institutions particularly 
universities charted an increase of RM152.9 million (or 42.4%) over 2002 spending 
a total of RM513.4 million while research institutes spent only RM296.9 million, a 
decrease from RM210.2 million, (or 41.5%) in 2002.  
 
Apart from that, although the Malaysian government has put forward an aggressive 
effort in an attempt to increase more research output to be produced, there is still 
not  much  evidence  on  the  increase  of  the  number  of  research  being  produced. 
Bernama (2004) has also reported that although the government has spent much 
money, the number of research being commercialised by PRIs are still very low. 
This has caused a major concern on how much research actually has been produced 
by PRIs and how many of them have been commercialised.  
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This issue on the scenario of commercialisation practices in Malaysia is said to be 
unclear  due  to  the  lack  of  research  in  this  area.  This  has  lead  to  the  need  to 
investigate  on  issues  such  as  commercialisation  practices ﾠ and ﾠ Malaysian ﾠ PRIs’ ﾠ
performances in the commercialisation of research output. A research should be 
conducted to find out the appropriate commercialisation practices that should be 
employed by PRIs both from the perspectives of researchers as well as PRIs.  
 
These issues should be resolved first ain order to investigate the main determinants 
to commercialisation research success. Thus, this leads to the development of the 
main research questions for this study. 
 
2.5  The development of research questions 
 
From  the  previous  discussion,  this  leads  to  the  development  of  the  research 
questions for the study. The research questions are stated as below, 
 
RQ1:  What are the commercialisation practices and performances of PRIs in 
Malaysia? 
 
RQ1A:  What are the factors that determine research commercialisation success 
among PRIs in Malaysia?  The commercialisation of research by public-funded research institutes in Malaysia 
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RQ1B:   What  are  the  main  factors  that  contribute  to  the  research 
commercialisation ﾠsuccess ﾠamong ﾠPRIs ﾠin ﾠMalaysia ﾠfrom ﾠthe ﾠresearcher’s ﾠ
point of view? 
RQ1C:  How do these factors influence the research commercialisation success 
among PRIs in Malaysia? 
RQ1D:  What  factors  need  to  be  considered  in  order  to  promote  research 
commercialisation success among PRIs in Malaysia? 
 
2.6  PRIs’ ﾠ research ﾠ commercialisation ﾠ key ﾠ success ﾠ factors ﾠ and ﾠ hypotheses 
development 
 
 
Previous  research  (Ali,  2003;  Allen  Consulting  Group,  2004;  Azoulay,  Ding  & 
Stuart, 2005, Goldfarb & Henrekson, 2003; Yencken & Ralston, 2005)indicates that 
there  are  several  key  variables  that  determine  the  success  of  research 
commercialisation.  These  factors  become  the  main  variables  in  this  study  that 
contribute significantly in promoting the success of research commercialisation. All 
these key variables are then developed to become the hypotheses of this study.  
 
The next section discusses the ﾠlist ﾠof ﾠPRIs’ ﾠresearch ﾠcommercialisation ﾠkey ﾠsuccess ﾠ
factors and its hypotheses development. 
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2.6.1  Intellectual property ownership 
 
Another key success factor as highlighted in the previous research is the ownership 
of the intellectual property rights. The ownership of the intellectual property can 
either be individual researcher alone or as a joint ownership between researcher and 
PRIs. Lambert (2003) defined intellectual property as the legal form of protection 
for inventions, brands, designs and creative works. Intellectual property consists of 
intangible  property,  which  includes  patents,  trademarks,  copyrights  and  trade 
secrets (Aalerud, 2004). Woods (1992), on the other hand, classified intellectual 
property  as  consists  of  two  types;  industrial  property,  which  include  scientific 
discoveries and also copyrights such as artistic works. But this study only considers 
the intellectual property from any invention or research output produced by the 
academic researcher.  
 
According  to  Rasmussen  (2006),  some  countries  have  changed  their  policies 
towards the intellectual property ownership. For example, Denmark and Norway 
have changed their policies towards intellectual property ownership. The PRIs also 
has been given the right for the intellectual property, which was previously owned 
by the researcher. On the other hand, Italy has implemented policies that give the 
intellectual property ownership to the researcher. All these efforts were made with 
an intention to promote the commercialisation of PRIs research.  
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Thus, due to this contradictory finding, this study has included intellectual property 
ownership  to  be  investigated  as  a  factor  in  determining  the  research 
commercialisation  success.  Therefore,  the  next  hypotheses  are  developed  and 
included in the study. 
 
H1:  Joint intellectual property ownership positively influences the success of 
research commercialisation in PRIs.  
H2:  Intellectual property owned by the researcher positively influences the 
success of research commercialisation in PRIs. 
 
2.6.2  Entrepreneurial culture, motivation and skill 
 
As mentioned by Gibson (1988), most PRIs are engaging in the entrepreneurship 
activities to accelerate the rate of new developments which often is linked with the 
creation  of  a  new  idea  that  lead  to  commercialisation  and  innovation. 
Entrepreneurship  culture, on the other hand,  as mentioned by Sime (2004), can 
motivate  more  individual  researchers  to  get  involved  in  the  commercialisation 
activity. This show how important it is to create an entrepreneurial culture among 
PRIs  in  order  to  motivate  more  researchers  to  get  themselves  involved  in 
commercialising  their  research  thus  increase  the  commercialisation  activities  in 
PRIs. 
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Besides  that,  lack  of  entrepreneurial  skills  can  also  hinder  commercialisation 
activities in PRIs. Entrepreneurial skills that include technological innovation and 
new  product  development  (Gorman,  Hanlon  &  King,  1997)  particularly  in  the 
process of commercialising new research output are very important in promoting 
commercialisation activities (Sime, 2004).  As mentioned by Sime (2004) the main 
reason why most commercialisation activities failed is due to a skill shortage i.e. 
lack of experience in commercialising the research output. This is why the presence 
of  an  entrepreneurial  culture,  motivation  and  entrepreneurial  skill  such  as 
commercialisation  skill  in  the  institution  is  very  important  in  assisting  the 
commercialisation research effort among researchers. Thus, the next hypothesis was 
developed. 
 
H3:  Entrepreneurial  culture,  high  level  of  motivation  and  high  level  of 
entrepreneurial  skill  positively  influence  the  success  of  research 
commercialisation in PRIs. 
 
2.6.3  Researcher compensation  
 
The  academic  reward  system  employed  by  PRIs  can  help  in  promoting  the 
knowledge production activities among researchers (Goldfarb & Henrekson, 2003). 
Thus, it is very important for PRIs to have an efficient reward system in order for 
them to generate more new research output to be produced. One way of doing it is 
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compensation  that  can  encourage  the  involvement  of  the  researcher  in  the 
production of new research output.  
 
According to Goldfarb & Henrekson (2003), researcher compensation can be in the 
form of salaries, royalties and equity i.e. taking equity in spin-off companies (Bray 
&  Lee,  2000).  However,  most  inventors,  particularly  university  academics  still 
prefer research grants as an incentive. The more appealing the compensation is to 
the  researcher,  the  more  likely  they  will  get  involved  in  the  commercialisation 
activities  (Allen  Consulting  Group,  2004).  This  is  the  reason  why  researcher 
compensation  is  very  crucial  in  promoting  the  success  of  commercialisation  of 
research. This leads to the next hypothesis.   
 
H4:  The type of researcher compensation positively influences the success of 
research commercialisation in PRIs. 
 
2.6.4  Early stage financing 
 
The availability of the early stage financing is deemed to be crucial in promoting 
the commercialisation of research by PRIs or otherwise the commercialisation of 
research  will  take  years  to  be  commercialised  (Allen  Consulting  Group,  2004). 
According  to  Allen  Consulting  Group  (2004)  the  early  stage  financing  is  often 
received from PRIs itself, venture capital markets, angel investors or companies that 
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crucial  to  the  success  of  commercialisation  attempt.  Therefore,  successful 
commercialisation of research requires that the researcher get access to sufficient 
early stage financing.  
 
H5:  Early  stage  financing  positively  influences  the  success  of  research 
commercialisation in PRIs. 
 
2.6.5  Financial  Incentives,  Commercialisation  culture  and  Rewards  and 
promotion systems 
 
Lach (2000) pointed out that incentives given to academic researchers do promote 
the ﾠ inventive ﾠ activity ﾠ among ﾠ university’s ﾠ academics. ﾠ Incentives,  according  to 
Yencken & Ralston (2005), can be divided into two types; tangible incentives and 
intangible incentives.  
1.  Tangible  monetary  incentives  –  as  summarised  by  Yencken  &  Ralston 
(2005), examples of these incentives include,  
a)  The share to the inventor of net commercialisation proceeds and equity 
in spin-off companies that best promotes researcher commercialisation 
activity. 
b)  Payment by the university of IP protection costs.  
c)  Providing increased access to pre-seed finance.  
d)  Subsidised access to second tranche early stage venture capital.  
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2.  Intangible incentives include, 
a)  A supportive PRIs commercialisation culture. 
b)  The systems in giving rewards and promotion among PRIs researchers. 
 
Both incentives are believed to be very important in determining the success of 
commercialisation of research. This is also supported by Henrekson & Rosenberg 
(2000) that mentioned the lack of favourable incentives could lead to the lack of 
entrepreneurialism among academics. Thus, lead to the lack of initiatives among 
academics researchers to commercialise their research output. Therefore, for this 
reason it is worthwhile to include financial incentives, commercialisation culture, 
rewards  and  promotion  systems  which  represent  both  the  monetary  and  non-
monetary incentive as one of the key determinant for research commercialisation 
success in this study. The incentives given in this hypothesis are different from the 
researcher  compensation  as  mentioned  in  hypothesis  4  (H4)  since  H4  focusing 
specifically on the types of remuneration while this hypothesis focusing on both 
monetary and non-monetary incentives. Thus, the next hypothesis is developed and 
included in this study.   
 
H6:  Financial  Incentives,  a  commercialisation  culture,  and  high  rewards 
and  effective  promotion  systems  positively  influence  the  success  of 
research commercialisation in PRIs.  
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2.6.6  Collaboration between PRIs and industry 
 
For a research to be successfully commercialised, it is vital for the researcher to 
firstly recognise the market needs (Allen Consulting Group, 2004). Understanding 
market  needs  often  requires  PRIs  to  interact  with the private sector in order to 
recognise the demand from industries. Previous research has stated clearly that the 
collaboration  made  between  firms  and  PRIs  does  contribute  enormously  to  the 
existence of demand for the market (Laursen and Salter, 2004; Fontana, Geuna and 
Matt,  2003;  Radas,  2003;  Lambert,  2003).  Allen  Consulting  Group  (2004) 
highlighted that the key to a successful research commercialisation often depends 
upon the linkage made between PRIs and the industry to help PRIs to understand 
the demand of the market. Therefore, this study considers the relationship between 
PRIs and industry to be one of the key success factors in the commercialisation of 
research. This leads to the next hypothesis. 
 
H7:  Collaboration between PRIs and industry positively influences research 
commercialisation in PRIs.  
 
2.6.7  Nature of commercialisation policies 
 
Goldfarb & Henrekson (2003) has categorised commercialisation policies into two 
types. The first commercialisation policy, which is called as “the ﾠbottom ﾠup” policy 
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intellectual property.  Another commercialisation ﾠ policy ﾠ which ﾠis ﾠ called ﾠthe ﾠ“top ﾠ
down”  approach  practiced  dependency  towards  government  assistance  in  the 
commercialisation of research output. Goldfarb & Henrekson (2003) further added 
that the bottom up approach, which has been practiced widely in the United States, 
seems to encourage more commercialisation activities in that country. On the other 
hand, this bottom up approach is also believed to be one of the possible reasons for 
the  lack  of  success  of  commercialisation  of  research  results  in  the  European 
countries (Goldfarb & Henrekson, 2003). In some instances, top-down approach 
becomes  the  reason  for  success.  Thus,  the  next  hypothesis  is  included  and 
developed for this study.  
 
H8:  Top-down commercialisation policies positively influence the success of 
research commercialisation in PRIs. 
 
2.6.8  Commercialisation method determined by institution 
 
There  are  various  methods  in  commercialising  research  outputs.    For  instance, 
licensing (Allen Consulting Group, 2004; Hindle & Yencken, 2004; Lowe, 1993), 
collaborations  (Hindle  &  Yencken,  2004;  Lambert,  2003;  Lowe,  1993),  joint 
ventures (Allen Consulting Group, 2004; Hindle & Yencken, 2004; Lowe, 1993), 
Start-up  or  spin-off  companies  (Allen  Consulting  Group,  2004;  Goldfarb  & 
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Henrekson, 2003; Hindle & Yencken, 2004; Lambert, 2003) and sponsored research 
(Goldfarb & Henrekson, 2003). 
 
The choice of method used can help in determining the most successful way of 
commercialising the research output so that it will ensure that the product created 
from the research findings can reach the market. Therefore the next hypothesis was 
included in this study.  
 
H9:  Commercialisation  methods  determined  by  the  institution  positively 
influence the success of research commercialisation in PRIs. 
 
2.6.9  Researcher involvement  
 
For commercialisation to be successful, the continuing involvement of the inventor 
is needed, or otherwise commercialisation will not happen (Goldfarb & Henrekson, 
2003). Research conducted by Jensen and Thursby (2001) reported that at least 71% 
of inventions require further involvement by the academic researcher if they are to 
be successfully commercialised. Therefore, researcher involvement is very crucial 
to ensure success of the commercialisation of research (Jensen and Thursby, 2001). 
Thus,  the  next  hypothesis  is  included  in  this  study  to  see  whether  researcher 
involvement really plays an important part in the commercialisation of research by 
PRIs.  
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H10:  Continuous  researcher  involvement  in  the  commercialisation  process 
positively influences the success of research commercialisation in PRIs. 
 
2.6.10  Having commercialisation unit    
 
As mentioned by Allen Consulting Group (2004), a need to establish a unit to help 
researchers in commercialising their research output is very crucial in promoting 
commercialisation  activities.  This  unit,  which  is  more  commonly  known  as 
technology, transfer office or TTO is very important to be developed particularly 
when  researchers  lack  entrepreneurial  skills  (Allen  Consulting  Group,  2004). 
According  to  Howard  (2003),  TTO  usually  functions  as  a  facilitator  for  the 
researcher  particularly  in  handling  the  intellectual  property  ownership,  help  the 
researcher to choose the best method to commercialise the research and establishing 
the link between researcher and the market. Although TTO is widely recognised 
through  its  role  as  an  intermediary  between  researchers  and  businesses,  most 
businesses  however,  still  prefer  to  go  directly  to  the  researcher  for 
commercialisation purposes (Howard, 2003). An intermediary was defined as an 
organisation that helps transfer the science and technical developments of a federal 
laboratory to industrial firms (Dorf & Worthington, 1990). This in a way has put 
less  emphasis  on  the  importance  of  the  role  played  by  TTO  in  promoting  the 
commercialisation of research results. Thus, the next hypothesis is developed and 
investigated in this study. 
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H11:  Having  a  Commercialisation  unit  positively  influences  success  of  the 
commercialisation of research in PRIs. 
 
2.7  List of hypotheses and theoretical research framework   
 
This  section  introduces  list  of  hypotheses  developed  for  this  study  and  the 
theoretical research framework (Figure 2.3). 
 
H1:  Joint  intellectual  property  ownership  positively  influences  the  success  of 
research commercialisation in PRIs.  
H2:  Intellectual  property  owned  by  the  researcher  positively  influences  the 
success of research commercialisation in PRIs. 
H3:  Entrepreneurial  culture,  high  level  of  motivation  and  high  level  of 
entrepreneurial  skill  positively  influence  the  success  of  research 
commercialisation in PRIs. 
H4:  The type of researcher compensation positively influences the success of 
research commercialisation in PRIs. 
H5:  Early  stage  financing  positively  influences  the  success  of  research 
commercialisation in PRIs. 
H6:  Financial  Incentives,  a  commercialisation  culture,  and  high  rewards  and 
effective  promotion  systems  positively  influence  the  success  of  research 
commercialisation in PRIs.  The commercialisation of research by public-funded research institutes in Malaysia 
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H7:  Collaboration  between  PRIs  and  industry  positively  influences  research 
commercialisation in PRIs.  
H8:  Top-down  commercialisation  policies  positively  influence  the  success  of 
research commercialisation in PRIs. 
H9:  Commercialisation  methods  determined  by  the  institution  positively 
influence the success of research commercialisation in PRIs. 
H10:  Continuous  researcher  involvement  in  the  commercialisation  process 
positively influences the success of research commercialisation in PRIs. 
H11:  Having  a  Commercialisation  unit  positively  influences  success  of  the 
commercialisation of research in PRIs. 
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  Figure 2.3  Theoretical Research Framework 
 
2.8  Chapter summary 
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continues  with  the  general  concept  of  commercialisation,  which  covers  the 
definition of commercialisation, model of commercialisation and the key success 
factors of research commercialisation by PRIs. It is assumed in this study that there 
are several key commercialisation success factors that contribute to the success of 
commercialisation of research among Malaysian PRIs. These include intellectual 
property  ownership  which  covers  both  joint  and  individual  ownership, 
entrepreneurial culture, motivation and skill, researcher compensation, early stage 
financing,  financial  Incentives,  commercialisation  culture,  and  rewards  and 
promotion  systems,  relationship  between  PRIs  and  industry,  nature  of 
commercialisation policies, commercialisation method determined by institution, 
researcher  involvement  and  commercialisation  unit.  All  hypotheses  and  the 
theoretical model for this study were then developed according to this list of key 
commercialisation success factors found in the previous literature. In addition to 
that,  the  later  part  of  this  chapter  also  discussed  about  the  commercialisation 
scenario in Malaysia which eventually led to the discussion on how the research 
questions for this study has been developed. 
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CHAPTER 3 
RESEARCH METHODOLOGY 
 
3.1  Introduction 
 
  This Chapter presents the research methodology adopted in this study. It begins 
with  addressing  the  research  questions,  and  presenting  the  research  design.  
Justification  for  the  use  of  a  mixed  methods  research  approach  is  specifically 
presented.  A  detailed  description  of  the  data  collection  method  used,  sample 
population, study instruments and the method employed in analysing the data are 
also discussed in this Chapter.    
 
3.2  Research questions  
 
The  primary  purpose  of  this  study  is  to  investigate  the  commercialisation  of 
research by public-funded research institutes (PRIs) in Malaysia, and identify the 
key  success  factors  contributing  to  the  success  of  commercialisation  of  public 
funded research institutes (PRIs) research in Malaysia.  In order to examine this 
issue, the following research sub-themes need to be addressed: 
 
RQ1:  What are the commercialisation practices and performances of PRIs in 
Malaysia? The commercialisation of research by public-funded research institutes in Malaysia 
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RQ1A:  What are the factors that determine research commercialisation success 
among PRIs in Malaysia?  
RQ1B:   What  are  the  main  factors  that  contribute  to  the  research 
commercialisation ﾠsuccess ﾠamong ﾠPRIs ﾠin ﾠMalaysia ﾠfrom ﾠthe ﾠresearcher’s ﾠ
point of view? 
RQ1C:  How do these factors influence the research commercialisation success 
among PRIs in Malaysia? 
RQ1D:  What  factors  need  to  be  considered  in  order  to  promote  research 
commercialisation success among PRIs in Malaysia? 
 
Addressing these questions requires the use of a research design technique 
which enables issues to be explored in depth.  The next section provides 
information on the type of research design best suited to focussing on these 
issues.  
 
3.3  Research design and the mixed method research approach 
 
According to  Kerlinger  (1986), the research design is  the plan and structure of 
investigation that is designed to gain answers to research questions. It is also a set 
of  advance  decisions  that  makes  up  the  master  plan  detailing  the  methods  and 
procedures for collecting and analysing the needed information (Burns  & Bush, 
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researchers  to  answer  research  questions  as  validly,  objectively,  accurately,  and 
economically as possible.  
 
Research designs can be divided into two broad types: exploratory and conclusive 
(Malhotra & Peterson, 2006). Other literature divides research design into three 
types: exploratory, descriptive and causal (Burns & Bush, 2006). Conclusive design 
as mentioned by Malhotra & Peterson (2006) can be either descriptive or causal. 
Descriptive designs can be categorised as cross sectional where the selected group 
of  respondents  are  measured  only  once,  whereas  longitudinal  designs  provide  a 
series  of  pictures,  which  track  changes  that  take  place  over  time.  Malhotra  & 
Peterson (2006) further defined that exploratory research is research conducted to 
explore  the  problem  situation  by  obtaining  ideas  and  understanding  into  the 
problem(s) confronting the researcher. Whereas, conclusive research as stated by 
Malhotra & Peterson (2006) is research that is designed to help the decision maker 
determine,  evaluate,  and  select  the  best  decision  to  make  in  a  given  situation. 
Conclusive  research  can  also  be  used  to  verify  the  insights  obtained  from 
exploratory research (Malhotra & Peterson, 2006). 
 
Exploratory research is usually carried out in the beginning of a research project 
and it relies  heavily  on the curiosity  and opinions  of a researcher (Malhotra  & 
Peterson,  2006)  and  is  used  to  gain  background  information  about  the  general 
nature of the research problem (Burns & Bush, 2006). There are various ways of 
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analysis of secondary data and qualitative research (Malhotra & Peterson, 2006). 
Descriptive research which is one form of conclusive research is based on a clear 
statement  of  the  problem,  specific  hypotheses,  and  specification  of  information 
needed and later being used to make generalisations about the entire population 
(Malhotra  &  Peterson,  2006).  The  method  of  data  collection  includes  surveys: 
interviews with a large number of respondents using a pre-designed questionnaire 
(Malhotra & Peterson, 2006). While the last form of conclusive research is causal 
research which has a major objective to obtain evidence regarding cause and effect 
relationships via the use of experiments (Malhotra & Peterson, 2006).  
 
As summarised by Malhotra & Peterson (2006), research projects can employ more 
than  one  basic  research  design  depending  on  the  nature  of  the  problem.  For 
example, if there is little information available, it is best to begin with exploratory 
research to gain more understanding on the issue and later use descriptive research 
techniques to enable generalisations or causal research to gain proof of the cause 
and effect relationships. The research design is also selected based on the stated 
research objectives and how much information is already known (Burns & Bush, 
2006). As suggested by Burns & Bush (2006), if very little information regarding 
the issue exists, an exploratory study seems appropriate whereas if the information 
is  already  known  and  the  objective  of  the  research  is  to  describe  and  measure 
phenomena, then descriptive research is appropriate. 
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Based on this discussion, the research design used in this study is to utilise both 
exploratory and descriptive research techniques. Given that there is only limited 
information on the current practice of commercialisation of research in Malaysia the 
use of exploratory research to better understand the situation is best applied at the 
beginning  of  this  study.  After  insights  and  ideas  have  been  gathered  to  enable 
generalisations regarding the practice of commercialisation to be made, the use of 
descriptive research is best employed as the follow-up research method in collecting 
the  data  for  this  study.  Thus,  with  the  use  of  both  exploratory  and  descriptive 
research  method,  this  study  actually  employs  a  method  described  as  a  mixed 
methods  approach.  This  is  an  approach  that  incorporates  both  qualitative  and 
quantitative research methodologies.  
 
According to Bryman & Bell (2007), mixed methods research is used for research 
that incorporates both qualitative and quantitative research within a single project. 
The reasons for the use of mixed method research are due to the exploratory nature 
of  this  study  and  to  provide  a  comprehensive  description  of  the  scenario  of 
commercialisation of research by PRIs in Malaysia. With the use of both qualitative 
and quantitative data collection, a greater understanding on the commercialisation 
practice is expected to be gained and an insight into the factors that determine the 
commercialisation success among PRIs in Malaysia identified.  The collection of 
quantitative  data  will  serve  to  confirm  the  best  commercialisation  practice  that 
should be employed by PRIs in Malaysia in order to ensure the success of research 
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Therefore,  in  order  to  conduct  the  exploratory  research  for  this  study,  a  semi-
structured interview tool was used to collect the qualitative data. The descriptive 
research was conducted with the use of a cross-sectional questionnaire (Burns & 
Bush, 2006). The data was collected during two phases. Phase one focused on the 
qualitative  data  collection  and  phase  two  on  the  quantitative  data  collection. 
However, before the discussion of both phases begins, it is best to provide details 
on  the  approach  used  to  conduct  both  the  qualitative  and  quantitative  research 
components. 
 
3.3.1  Qualitative research approach 
 
Qualitative  research  is  an  exploratory  research  methodology  based  on  small 
samples that provide insights and in-depth understanding of the problem setting 
(Malhotra & Peterson, 2006). As stated by Kerlinger (1986), an interview can be 
used as an exploratory device in order to identify variables; to suggest hypotheses; 
and to guide other phases of research. By looking at the exploratory nature of this 
study and the lack of information on the commercialisation issue in Malaysia, the 
use  of  interviews  during  the  first  phase  of  data  collection  was  deemed  as 
appropriate and suitable means by which to gain more information on the current 
commercialisation practiced by PRIs in Malaysia. Generally there are two broad 
types of interviews; structured and unstructured or standardised and unstandardised 
interviews (Kerlinger, 1986). For the purpose of collecting qualitative data, a semi-
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in  asking  questions,  and  because  existing  information  about  commercialisation 
issues can be used as a guide towards the pursuit of more detailed information to 
address the study research questions.  
 
3.3.2  Quantitative research approach 
 
As mentioned earlier in this section, this study employs the descriptive research 
approach  as  a  follow-up  to  the  exploratory  research.  According  to  Malhotra  & 
Peterson  (2006),  in order to  collect  descriptive data, the quantitative techniques 
often used are the survey and observation methods. The survey method is a method 
of  gaining  information  based  on  questioning  respondents  while  observational 
methods use personal and mechanical observation to gather information. In order to 
make generalisation for this study, an opinion of every respondent from a large 
number of the sampling population are required thus, the use of observations was 
deemed  inappropriate.  Therefore,  this  study  employs  a  survey  questionnaire  to 
conduct descriptive research from Malaysian respondents. The respondents for the 
survey  questionnaire  are  all  researchers  from  public-funded  research  institutes 
(PRIs) in Malaysia. This will be explained in section 3.6.1 of this thesis. 
 
3.4  Qualitative and quantitative data collection 
 
This section describes both the qualitative and quantitative data collection strategy 
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3.4.1  Qualitative data collection 
 
In order to collect the qualitative data, semi-structured interviews were conducted 
between July and August 2007. The participants for the semi-structured interviews 
were selected from all PRIs in Malaysia. The qualitative data were collected to 
explore the scenario of the commercialisation of research experienced by all PRIs in 
Malaysia. The focus during this first phase of the study is to get a general overview 
of  the  current  commercialisation  of  research  activities  in  Malaysia  from  the 
institution point of view. 
 
3.4.2  Quantitative data collection 
 
The quantitative data collection was undertaken between May 2008 and July 2008. 
For the purpose of the quantitative data collection, questionnaires were distributed 
to individual researchers working in PRIs in Malaysia. The reason for this approach 
was to validate the data gathered during the qualitative data collection from the 
perspective of researchers who are involved directly in the research activities in 
their respective institutions.  
 
3.5  Phase One: Qualitative data collection 
 
The nature of the research question for this study requires the need to explore the 
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next section explains the profile of the sample research participants as well as the 
collection and analysis of the data collected. 
 
3.5.1  Research participants  
 
The  participants  during  this  phase  of  the  study  were  selected  from  all  PRIs  in 
Malaysia.  The  list  of  PRIs  was  obtained  from  the  Ministry  of  Science  and 
Technology  (MOSTI)  in  Malaysia.  MOSTI  is  the  ministry  in  charge  of  the 
allocation  of  government  research  funding  to  all  public  and  private  sector 
organisations in Malaysia including PRIs. One of the main roles played by MOSTI 
is  to  promote  the  commercialisation  of  research  outputs  in  Malaysia  with  the 
priority given to research with commercial potential (MOSTI, 2004) through the 
allocation of research grants.  
 
Table  3.1  shows  that  the  approved  allocation  by  MOSTI  for  research  purposes 
(R&D) is seen to be increasing in the 8
th Malaysia Plan as compared to the previous 
Malaysia Plan. The allocation of the funding is given to the public sector including 
PRIs under the Intensification of Research in Priority Areas (IRPA) programme. 
Among the key principles in the allocation of grants under the IRPA programme is 
to fund research projects which are of high national priority and high commercial 
potential.  
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Table 3.1 Approved allocation for R&D according to Malaysia Plan. (Mosti, 
2004) 
 
Malaysia Plan (MP)  Period  Approved Allocation for R&D 
(RM Million) 
5MP  1986-1990  400.00 
6MP  1991-1995  600.00 
7MP  1996-2000  903.00 
8MP  2001-2005  1 413.00 
 
This  includes  all research projects  classified as Experimental Applied Research, 
Prioritised Research and Strategic Research. However in 2006, MOSTI introduced 
the E-Science Fund Research Grant to replace the IRPA programme which also 
focuses on research projects which can create new knowledge that needs further 
development as well as having a commercial potential. Therefore, following the list 
given by MOSTI, the complete list of all PRIs involved in this study is listed as in 
Table 3.2 and also in Appendix 1 and 2. 
 
For  the  semi-structured  interviews,  the  participants  from  all  PRIs  were  selected 
based on their roles in their respective institutions. The participant targeted was the 
person in charge of the commercialisation of research activities in their institutions. 
The participant usually is either the head of the research centre or the head of the 
commercialisation unit for their institutions. Only one respondent from each PRIs 
was  selected  for  the  semi-structured  interview.  In  total  there  are  around  38 
participants for the semi-structured interview. The objective of the qualitative data 
collection  was  to  get  a  general  overview  on  the  commercialisation  of  research 
activities performed by every PRI in Malaysia by examining the current situation of 
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Table 3.2: The list of all public-funded research institution (PRIs) in Malaysia 
 
No. 
Public Institution of Higher 
learning 
 
No.  Public Research Institution 
1  Universiti Teknologi Mara (UiTM)    1  Malaysian Nuclear Agency (Nuclear 
Malaysia) 
2  Universiti Kebangsaan Malaysia 
(UKM) 
  2  SIRIM Berhad 
3  Universiti Malaya (UM)    3  Malaysian Centre for Remote Sensing 
(MACRES) 
4  Universiti Pertanian Malaysia 
(UPM) 
  4  MIMOS Berhad 
5  Universiti Sains Malaysia (USM)    5  Technology Park Malaysia Corporation Sdn. 
Bhd. (TPM) 
6  Universiti Teknologi Malaysia 
(UTM) 
  6  Institut Penyelidikan Perikanan (IPP) 
7  Universiti Utara Malaysia (UUM)    7  Veterinary Research Institute (VRI) 
8  Universiti Islam Antarabangsa 
Malaysia (UIAM) 
  8  Malaysian Agricultural Research & 
Development (MARDI) 
9  Universiti Malaysia Sarawak 
(UNIMAS) 
  9  National Hydraulic Research Institute 
Malaysia (NAHRIM) 
10  Universiti Malaysia Sabah (UMS)    10  Forest Research Institute of Malaysia 
(FRIM) 
11  Universiti Perguruan Sultan Idris 
(UPSI) 
  11  Malaysian Palm Oil Board (MPOB) 
12  Universiti Malaysia Terengganu 
(UMT) 
  12  Lembaga Getah Malaysia (LGM) 
13  Universiti Tun Hussein Malaysia 
(UTHM) 
  13  Lembaga Koko Malaysia (LKM) 
14  Universiti Teknikal Malaysia 
(UTeM) 
  14  National Institute of Health (NIH) 
15  Universiti Malaysia Perlis 
(UniMAP) 
  15  Science & Technology Research Institute 
for Defence (STRIDE) 
16  Universiti Malaysia Pahang (UMP)    16  Perbadanan Bioteknologi Melaka (PBM) 
17  Universiti Sains Islam Malaysia 
(USIM) 
  17  Sarawak Biodiversity Centre (SBC) 
18  Universiti Darul Iman Malaysia 
(UDM) 
  18  Kumpulan Ikram Sdn. Bhd. (IKRAM) 
19  Universiti Pertahanan Nasional 
Malaysia (UPNM) 
     
20  Universiti Malaysia Kelantan 
(UMK) 
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3.5.2  Qualitative data collection method 
 
For the purpose of collecting the qualitative data, the semi-structured interviews 
were designed and undertaken with all selected participants. The semi-structured 
interviews  were  conducted  face-to-face  as  well  as  using  telephone  interviews. 
Before the interview, a letter of consent was sent to obtain participant approval and 
consent along with a list of the proposed interview questions. The length of the 
semi-structured interview was estimated to range between 30-60 minutes. 
 
3.5.3  Development of the semi-structured interview instrument  
 
The  semi-structured  interview  questions  (see  Appendix  3)  were  developed 
according to  the research questions  stated earlier. The semi-structured interview 
questions  focussed  on  getting  the  general  overview  of  commercialisation  of 
research by all PRIs in Malaysia. Therefore, the questions were designed mostly to 
investigate the following research topics: 
 
1)  The type of research activities conducted by all PRIs in Malaysia.    
2)  The existence of commercialisation unit, research park or business incubator 
as the unit to manage the commercialisation of research activities.    
3)  The details on the number and types of commercialisation of research outputs.    
4)  The different methods used in the commercialisation process.    
5)  Factors influencing the commercialisation of research output.    The commercialisation of research by public-funded research institutes in Malaysia 
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6)  Problems and issues related to the commercialisation of research outputs.    
 
The semi-structured interview questions were both close-ended and open-ended in 
nature. For the close-ended questions, a 7-point Likert rating scale  was used to 
measure  the  strength  of  agreement/disagreement  with  particular  statements  (see 
Table 3.3 for examples). Certain close-ended questions applied the determinant-
choice ﾠ rule ﾠ asking ﾠ respondents ﾠ to ﾠ provide ﾠ ‘yes’ ﾠ and ﾠ ‘no’ ﾠ answers. ﾠ  ﾠ This ﾠ was ﾠ
particularly useful in eliciting a response from the participants in order to verify 
certain commercialisation facts and figures.  
 
The open-ended questions were designed to obtain answers for certain questions, 
which need specific figures.  For instance information was sought as to the total 
number of research output(s) produced by institutions and the amount of funding 
allocated  for  research  purposes  in  that  particular  institution.  Some  questions 
employed  a  mix  of  close-ended  and  open-ended  response  formats.  Table  3.3 
presents  examples  of  open-ended  and  closed-ended  questions  developed  for  the 
semi-structured interview. 
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Table 3.3  Samples of semi-structured interview questions 
 
 
1)  Close-ended questions 
 
Likert scale item 
 
a)  Please indicate the strength of your agreement or disagreement on which of these factors 
determine what research is undertaken in your institution. 
 
  Strongly disagree            Strongly agree 
a.  All  research  should  be  determined  by 
market/industry  
1  2  3  4  5  6  7 
b.  All  research  should  be  determined  by 
inventor/researcher 
1  2  3  4  5  6  7 
c.  All  research  should  be  determined  by  both 
market/industry and researcher/inventor 
1  2  3  4  5  6  7 
d.  All  research  should  be  determined  by  the 
government 
1  2  3  4  5  6  7 
e.  All  research  should  be  determined  by  the 
institution 
1  2  3  4  5  6  7 
 
 
Yes/No answer 
 
b)  Does your institution have any unit/department/office that manages the commercialisation 
activities in your institution? (Please tick the most appropriate response) 
a.  No.  
b.  Yes.  
 
2)  Open-ended questions  
 
 
a)    Please  specify  the  total  amount  of  research  funds  received  from  the  government  for 
research purposes.  
   RM________________________ per year. 
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b)  In your opinion, which method do you think is the most effective in the commercialisation 
of research outputs? (Please specify the reason) 
_________________________________________________________________________ 
 
3)  Mixed of Close-ended and open-ended questions 
 
 
a)  The main function of this research park or business incubator is to manage activities related 
to the commercialisation of research. 
a.  Yes  
b.  No. (Please specify what main function is)  
_________________________________________________________________________ 
 
b) What are the key areas of research in your institution? (Please tick appropriate boxes) 
a.  Engineering sciences 
b.Information, computer and communication technologies  
c.  Applied sciences and technologies 
d.Economics, business and management 
e.  Agricultural sciences 
f. Others (please specify)  
   __________________________________________________________________________ 
 
3.5.4  Qualitative data analysis  
 
The qualitative data was  analysed using a mixture of techniques. This  included 
recording  and  transcribing  interview  transcripts,  printing  material  of  related 
documents and making observational notes during the semi-structured interview.  
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3.6  Phase Two: Quantitative data collection 
 
This  phase  emphasizes  the  quantitative  data  collection  strategy.  As  previously 
stated, the research question of this study requires a comprehensive description of 
the commercialisation of research by PRIs in  Malaysia. In order to obtain such 
information  from  the  whole  population  of  PRIs  in  Malaysia,  quantitative  data 
collection method is seen to be the most appropriate approach.  
 
For ﾠthis ﾠ study, ﾠa ﾠ“correlational ﾠfield ﾠ study” ﾠor ﾠ “survey” ﾠmethod ﾠis ﾠ employed ﾠto ﾠ
gather the quantitative data. According to Thareneou, Donahue and Cooper (2007), 
correlational field study or survey design is the most appropriate to be applied under 
certain situations.  
 
For instance, 
1)  Testing research questions or hypotheses on a large sample of population.  
2)  Investigating the extent to which the dependent variable and each independent 
variable are related. 
3)  Generalising the findings by choosing a large sample as a representative of a 
specific population. 
 
Additionally, Thareneou et. al. (2007) state that a correlational field study or survey 
usually  involves  measures  of  the  independent  and  dependent  variables  and 
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with the research design method, the sampling design is determined and discussed 
in the next section. 
 
3.6.1  Sampling design for the quantitative data collection 
 
Sampling, as mentioned by Thareneou et. al. (2007) involves selecting members of 
units  from  the  population  in  order  to  represent  the  population  so  that  a 
generalization  is  possible  to  be  made  for  that  particular  population.  Sampling 
designs  can  be  categorised  into  probability  and  non-probability  sampling 
(Thareneou et. al., 2007). According to Thareneou et. al. (2007), the best way to 
obtain  generalisability,  is  via  probability  sampling.  Therefore,  this  study  has 
adopted such a sampling design. Probability sampling, requires the availability of a 
sampling  frame.  A  sampling  frame  is  an  available  list  of  all  members  of  the 
population from which the sample can be selected (Thareneou et. al., 2007). 
 
For this study, all PRIs in Malaysia are considered the population of this study.  A 
list of all researchers under the 8
th Malaysia Plan who were given research grants by 
MOSTI served as the sampling frame for this study. The researchers targeted were 
all working for the PRIs listed in Table 3.2 and as such represent the population of 
PRIs in Malaysia.  
 
In order to validate the qualitative data gathered during phase one the aim of the 
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researcher  involved  in  the  commercialisation  of  research.  The  phase  two  data 
collection concentrates more on getting the opinions of researchers from the PRIs in 
Malaysia  who  are  directly  involved  in  conducting  research  with  commercial 
potential. 
 
This study selected only the list of recipients for government research funding from 
MOSTI during 8
th Malaysia Plan, which is from the year 2001 until the year 2005. 
As previously stated, the process of commercialisation usually involves a very long 
and  complex  process  (Australian  Information  Industry  Association,  2002). 
Therefore, the five-year time frame is considered long enough and appropriate for 
research  output  to  be  commercialised.  The  complete  list  of  recipients  of  the 
government research funding is listed in Table 3.4 and Table 3.5 below.  
 
Table 3.4 and Table 3.5 show there are 38 institutions listed by MOSTI to fall under 
PRIs in Malaysia. Based on the list of institutions, MOSTI has approved a total of 
1964 research projects. In order to determine the actual population of the MOSTI 
recipients  of  research  grants,  the  list  was  screened.  This  screening  process  was 
required ﾠsince ﾠthe ﾠlist ﾠcontained ﾠresearchers’ ﾠnames ﾠwhich ﾠappeared ﾠmore ﾠthan ﾠonce ﾠ
since  they  hold  multiple  grants  from  MOSTI.  After  the  screening  process  was 
conducted, the final list contained 1610 researchers. To increase the ability of the 
results to be generalised towards the total PRIs, it was decided to take a census of 
the  total  population  of  researchers  contained  in  the  screen  list  by  MOSTI.The commercialisation of research by public-funded research institutes in Malaysia  
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Table 3.4 List of Recipients of Public Institution of Higher learning for 8
th Malaysia Plan allocation 
of government funding.    
 
No.  Public Institution of Higher 
learning 
Number of 
Projects 
Approved 
Total 
Distributed 
Questionna
ires 
Total 
Questionnaire
s Received 
(Usable) 
Total 
Amount 
Approved 
(RM) 
1  Universiti Teknologi Mara (UiTM)  44  42  1  10,217,61
6 
2  Universiti Kebangsaan Malaysia 
(UKM)  279  240  3  152,432,3
98 
3  Universiti Malaya (UM)  152  130  12  106,807,9
52 
4  Universiti Pertanian Malaysia 
(UPM)  504  381  26  167,846,6
13 
5  Universiti Sains Malaysia (USM)  207  180  12  81,875,34
5 
6  Universiti Teknologi Malaysia 
(UTM)  313  243  18  119,953,8
45 
7  Universiti Utara Malaysia (UUM)  29  29  0  2,969,728 
8  Universiti Islam Antarabangsa 
Malaysia (UIAM)  15  13  0  4,917,540 
9  Universiti Malaysia Sarawak 
(UNIMAS)  19  8  8  5,054,732 
10  Universiti Malaysia Sabah (UMS)  28  26  18  5,791,642 
11  Universiti Perguruan Sultan Idris 
(UPSI)  4  3  0  595,764 
12  Universiti Malaysia Terengganu 
(UMT)  28  24  5  5,817,810 
13  Universiti Tun Hussein Malaysia 
(UTHM)  6  5  2  786,750 
14  Universiti Teknikal Malaysia 
(UTeM)  2  2  1  3,081,000 
15  Universiti Malaysia Perlis 
(UniMAP)  1  1  1  2,760,240 
16  Universiti Malaysia Pahang (UMP)  0  0  0  0 
17  Universiti Sains Islam Malaysia 
(USIM)  0  0  0  0 
18  Universiti Darul Iman Malaysia 
(UDM)  0  0  0  0 
19  Universiti Pertahanan Nasional 
Malaysia (UPNM)  0  0  0  0 
20  Universiti Malaysia Kelantan 
(UMK)  0  0  0  0 
   Total  1,631  1,327  107  670,908,9
75 
 
IRPA Recipients By Institutions 8MP (Source : Monitoring and Evaluation Section, Planning 
Division, MOSTI) 
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Table 3.5 List of Recipients of Public Research Institution for 8
th Malaysia Plan allocation of 
government funding.    
 
No.  Public Research Institution 
Number of 
Projects 
Approved 
Total 
Distributed 
Questionnaire
s 
Total 
Questionna
ires 
Received 
(Usable) 
Total 
Amount 
Approved 
(RM) 
1  Malaysian Nuclear Agency 
(Nuclear Malaysia)  17  14  0  7 
2  SIRIM Berhad  60  46  1  41,610,660 
3  Malaysian Centre for Remote 
Sensing (MACRES)  0  0  0    
4  MIMOS Berhad  2  1  0  461,900 
5 
Technology Park Malaysia 
Corporation Sdn. Bhd. 
(TPM) 
1  1  0  714,000 
6  Institut Penyelidikan 
Perikanan (IPP)  2  2  0  534,000 
7  Veterinary Research Institute 
(VRI)  0  0  0  0 
8 
Malaysian Agricultural 
Research & Development 
(MARDI) 
138  118  7  38,010,718 
9 
National Hydraulic Research 
Institute Malaysia 
(NAHRIM) 
0  0  0  0 
10  Forest Research Institute of 
Malaysia (FRIM)  81  72  2  23,367,880 
11  Malaysian Palm Oil Board 
(MPOB)  3  3  2  8,240,000 
12  Lembaga Getah Malaysia 
(LGM)  8  7  1  1,245,200 
13  Lembaga Koko Malaysia 
(LKM)  21  19  0  3,099,500 
14  National Institute of Health 
(NIH)  0  0  0  0 
15 
Science & Technology 
Research Institute for 
Defence (STRIDE) 
0  0  0  0 
16  Perbadanan Bioteknologi 
Melaka (PBM)  0  0  0  0 
17  Sarawak Biodiversity Centre 
(SBC)  0  0  0  0 
18  Kumpulan Ikram Sdn. Bhd. 
(IKRAM)  0  0  0  0 
   Total  333  283  13  117,283,865 
  IRPA Recipients By Institutions 8MP (Source : Monitoring and Evaluation Section, 
Planning Division, MOSTI) 
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3.6.2  Quantitative data collection method  
 
Questionnaires were distributed via mail to all respondents between May 2008 and 
July 2008. A self-addressed stamped envelope was included in the mail to ensure 
convenience on the part of the respondent to return the questionnaire. After the 
three week deadline, only 80 questionnaires were returned by the respondents. After 
screening, it was found that only 53 questionnaires were usable. Due to the low 
number of response received, the survey was  emailed to  respondents  reminding 
them about the mailed questionnaires. Encouraging participants to complete either 
the  mailed  survey  or  complete  the  survey  via  reply  email.      Each  email  was 
personalised and addressed to each individual researcher to elicit a greater response. 
Follow-up such as this is assumed to be effective in decreasing refusals in mail 
surveys (Malhotra & Peterson, 2006). 
 
This reminder resulted in an additional 67 questionnaires, making 120 total usable 
responses which resulted in a 7.45% response rate. This response rate is considered 
very low compared to other research conducted in Malaysia. One of the reasons for 
this poor response is based on the lack of commercialisation of research in general. 
That  is,  many  of  researchers  felt  that  since  they  had  not  been  involved  in  any 
commercialisation  effort,  they  were  not  qualified  to  answer  the  questionnaire. 
Although  during  reminder  telephone  calls  it  was  stressed  that  prior 
commercialisation was not a pre-requisite, this belief did taint the data collection 
process.   The commercialisation of research by public-funded research institutes in Malaysia  
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3.6.3  Questionnaire instrument 
 
The questionnaire for this study was designed according to previous research in the 
area of commercialisation in general as well as the commercialisation of research 
by PRIs specifically.   
 
All questions were designed to answer the research questions developed earlier in 
this study. The questions in the questionnaire adopted determinant-choice questions, 
ratio  questions  and  attitude  rating  scales.  The  determinant-choice  questions 
employed ‘yes’ ﾠand ﾠ‘no’ ﾠresponses, ﾠwhilst ﾠthe ﾠattitude ﾠrating ﾠscale ﾠused ﾠ7-point 
Likert scales to measure the strength of agreement and disagreement as well as the 
degree of availability of certain factors. A sample of all three types of questions is 
presented in the Table 3.6.  
 
The questionnaire for this study (see Appendix 4) was divided into four sections: 
 
1)  Survey respondent profile 
 
The main focus for this section was to understand the individual characteristics 
represented  by  the  respondent  and  the  involvement  of  the  respondents  in  the 
research activities. The items included in this section which focus on the individual 
characteristics of the respondents includes name of the institution they are currently 
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the current position in the institution. Other items in this section which stresses on 
the involvement of the respondent in research activities includes the focus of area of 
research,  average  and  cumulative  amount  of  research  funding,  total  number  of 
ongoing, completed, published and commercialised research.  
 
2)  Commercialisation ﾠindicators ﾠin ﾠthe ﾠrespondents’ ﾠinstitution 
 
This  section  required  the  respondents  to  confirm  the  list  of  commercialisation 
indicators evident in their institutions which are derived from the previous literature 
in commercialisation of research. At the same time their opinions were also needed 
to see whether the indicators that they have in their institution is appropriate to be 
considered as the main indicators for commercialisation activities. 
 
3)  Commercialisation methods used in commercialising ﾠrespondents’ ﾠresearch 
 
Section three of the questionnaire was designed to gather data about the methods 
used in commercialising research by all respondents. A list of commercialisation 
methods were taken from the previous literature on research commercialisation and 
the respondents are required to only choose the method which they think is the best 
method of commercialising a research. In section three of the questionnaire, the 
respondents  were  also  asked  whether  any  of  these  methods  applies  to  their 
institutions.     
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4)  Key factors in determining the success of research commercialisation 
 
Section  four  of  the  questionnaire,  focussed  on  investigating  the  key  factors  in 
determining  the  success  of  research  commercialisation  adopted  from  previous 
research.  This  is  the  main  section,  which  stresses  obtaining  data  about  the  key 
factors which contribute to the success of the commercialisation of research. The 
summary of the commercialisation key success factors listed is mentioned in the 
Chapter 2 of this thesis.  
   
5)  Researchers’ ﾠ opinion ﾠ on ﾠ the ﾠ ideal ﾠ key ﾠ success ﾠ factors ﾠ in ﾠ the ﾠ research ﾠ
commercialisation success among PRIs  
 
One of the objectives of this study is to gather the opinions of researchers on what 
are the ideal key success factors determining commercialisation research success. 
The purpose of doing this is to compare between what is expected by researchers in 
order  to  promote  commercialisation  as  to  what  their  institutions  are  currently 
practicing.  
 
In ﾠorder ﾠto ﾠobtain ﾠthe ﾠresearchers’ ﾠopinion, ﾠa ﾠfew ﾠquestions ﾠin ﾠthe ﾠquestionnaires ﾠare ﾠ
developed specifically for this purpose.   For instance, researchers were asked a few 
questions under entrepreneurial culture, motivation and skill (Questions b, c and e); 
researcher  compensation(Questions  a,  c,  e  and  g),  commercialisation  culture The commercialisation of research by public-funded research institutes in Malaysia  
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(Question a)and rewards and promotion systems (Question a), commercialisation 
unit (Questions a, b, d, e, and f). (Please refer to Appendix 4) 
 
Table 3.6 The four-types of questions designs  
1)  Determinant-Choice questions 
- In your opinion, what do you think are the best method(s) used in commercialising 
your research? Please tick ﾠ(√) ﾠmore ﾠthan ﾠone ﾠif ﾠappropriate. 
 
a)  Licensing 
 
 
 
b)  Collaborations   
c)  Joint Venture   
d)  Start-up/spin-off companies  
 
 
 
e)  Consultancy   
f)  Sponsored research  
 
 
 
 
 
 
 
2) Ratio Question 
 
- How much responsibility do the following factors have in determining the type 
of research conducted in your institution? 
a)   Researcher 
 
 
 
 
b)   Institution/faculty/unit 
 
 
c)   Market/industry 
 
 
d)      Government 
 
 
Total (100%)   
   
 
3) Attitude rating scales 
-  To what  extent are the following methods  below used in  commercialising 
research in your institutions? 
   (1 - To a Very Little Extent and 7 - To a Very Great Extent) 
 
-  All research should be determined by the researcher. 
(1 - Strongly Disagree and 7 - Strongly Agree) 
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Table 3.7 Summary of commercialisation key success factors  
 
 
Intellectual  property  ownership  (Allen  Consulting  Group,  2004;  Del  Campo, 
Sparks, Hill & Keller, 1999; Lambert, 2003; Rasmussen, Moen, & Gulbrandsen,. 
2006) 
 
 
Entrepreneurial culture, motivation and skill ( Rasmussen et al., 2006) 
 
 
Financial  support  for  commercialisation  (Allen  Consulting  Group,  2004;    Del 
Campo et al., 1999; Goldfarb & Henrekson, 2003, Nordfors, 2004; Rasmussen et 
al., 2006 ) 
  Financial Incentives 
  Researcher compensation 
  Early stage financing 
 
 
Other commercialisation support (Goldfarb & Henrekson, 2003) 
  Commercialisation culture 
  Rewards and promotion systems 
 
 
Commercialisation unit (Allen Consulting Group, 2004; Rasmussen et al., 2006) 
 
 
Collaboration  between  PRIs  and  industry  (Allen  Consulting  Group,  2004; 
Rasmussen et al., 2006) 
 
 
Nature of commercialisation policies (Goldfarb & Henrekson, 2003) 
 
 
Method used to commercialise research (Lambert, 2003) 
 
 
Researcher involvement (Goldfarb & Henrekson, 2003) 
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From the four sections as mentioned earlier, the total number of questions listed in 
the questionnaire is 94 items. The summary of all key variables is as in Table 3.7 
below. The complete sample of the questionnaire is attached in Appendix 4.   
 
3.6.4  Quantitative data analysis method 
 
The final part of this Chapter discusses the methods used to analyse the quantitative 
data. The Statistical Package for Social Sciences (SPSS) Windows Version 16.0 was 
used to store and analyse the data.  
 
Table  3.8  Processes  involved  in  analysing  quantitative  data  (Cooper  and 
Schindler, 2000) 
Editing – to edit the collected raw data to detect errors and omissions that would 
compromise quality standards. 
 
Coding – the process of assigning numbers and other symbols to answers in order to 
classify the responses into categories. 
 
Data entry – converts information gathered by secondary or primary methods to a 
medium for viewing and manipulation. 
 
Descriptive statistical summaries – to develop sufficient knowledge to describe a 
body of data. 
 
According  to  Cooper  and  Schindler  (2000),  before  the  quantitative  data  can  be 
analysed, the data has to go through various processes as stated in Table 3.8 below.  
This approach was followed in setting the data up for further analyses.   
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Table 3.9 Samples of numerical coding used 
 
Item  Coding 
 
Name of 
institutions 
 
1 - UM – Universiti Malaya 
2 - UKM – Universiti Kebangsaan Malaysia  
3 - UPM – Universiti Putra Malaysia  
4 - USM – Universiti Sains Malaysia 
5 - UTM – Universiti Teknologi Malaysia  
6 - UITM – Universiti Teknologi Mara 
7 - UIAM – Universiti Islam Antarabangsa Malaysia  
8 - UMS – Universiti Malaysia Sabah 
9 - UNIMAS – Universiti Malaysia Sarawak 
10 - UUM – Universiti Utara Malaysia  
11 - UTHM – Universiti Tun Hussien Malaysia  
12 - UMT – Universiti Malaysia Terengganu 
13 - UTEM – Universiti Teknologi Malaysia  
14 - UNIMAP – Universiti Malaysia Perlis 
15 - MARDI – Malaysian Agricultural Research & Development 
16 - SIRIM Berhad  
17 - MPOB – Malaysian Palm Oil Board 
18 - LGM – Lembaga Getah Malaysia  
19 - FRIM – Forest Research Institute of Malaysia 
 
Nationality 
 
1 - Malaysian 
2 - Expatriate 
 
Current Position 
in the institution 
 
1 - Researcher 
2 - Lecturer 
3 - Senior Lecturer 
4 - Associate Professor 
5 - Professor 
6 - Research Centre Director 
7 - Research Centre deputy Director 
8 - Senior Researcher 
9 - Principal Research Officer 
 
Data was coded (see Table 3.9 for an example) and then entered into SPSS package, 
ready for further data analysis. 
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3.6.4.1  Descriptive statistics analysis 
 
Descriptive  statistics  were  used  to  summarise  and  describe  the  data  collected 
According to Tharenou et. al (2007), the data can be described using frequencies 
and  percentages  for  each  demographic  variable.  Demographic  variables  in  this 
study included the name of the institution, age, gender, nationality, number of years 
working with the current institution, current position in the institution and research 
area.   
 
Besides  the  respondent  profile,  descriptive  analyses  were  also  conducted  to 
categorise  the  types  of  commercialisation  activities  undertaken  in  different 
institutions, and the best methods used in commercialising research, according to 
the participant.  
 
3.6.4.2  Validity and reliability assessment  
 
Before the regression analysis test was performed, both validity and reliability tests 
were examined. 
 
Good  research  requires  the  measurement  item  to  be  parsimonious  and  reliable 
(Kerlinger,  1986).  According  to  Sekaran  (2003),  reliability  of  a  measure  is 
performed to check on the consistency and stability of the instrument in measuring 
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cause and effect relationships and their generalizability to the external environment. 
Therefore,  for  this  purpose,  all  quantitative  data  gathered  were  subjected  to  a 
principal component factor analysis with Direct Oblimin rotation to identify any 
overlapping and disparate items. Measurement item with eigenvalues of equal or 
greater than 1 and having a factor loading of more than 0.3 was retained for further 
analysis.  
 
In ﾠorder ﾠto ﾠestimate ﾠthe ﾠreliability ﾠof ﾠthe ﾠresearch ﾠinstruments, ﾠCronbach’s ﾠalpha ﾠis ﾠ
then applied. According to Hair, Babin, Money, & Samouel (2003), although an 
alpha with minimum of 0.60 is considered acceptable, lower coefficients may also 
be acceptable depending on research objectives. The test of reliability is performed 
to all measurement scales in the study. Followed by suggestions made by Hair et al 
(2003), alpha values of less than 0.60 are considered acceptable in this study.  
 
3.6.4.3  Correlation and regression analysis  
 
In order to examine the relationships between variables, both the correlation and 
regression  analysis  of  all  variables  were  performed.  Correlation  analysis  is 
performed in order to examine the relationship between all measurement items and 
regression analysis was used to measure linear relationships between two or more 
variables (Hair et al 2003). According to Malhotra & Peterson (2006), regression 
analysis can be used in the following ways: 
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1)  To see whether there is a relationship between the dependent and independent 
variable. 
2)  To  determine  the  strength  of  the  relationship  between  the  dependent  and 
independent variable. 
3)  To examine the structure or form of the relationship between the dependent 
and independent variable. 
4)  To predict the values of the dependent variables. 
5)  To control for other independent variables when evaluating the contributions 
of a specific variable. 
 
One of the purposes of regression analysis in this study was used to investigate 
whether  all  factors  listed  as  the  commercialisation  key  success  factor  had  a 
strong/weak;  or  positive/negative  influence  on  the  success  of  commercialisation 
research.  
 
The  independent  variables  for  this  study  represent  the  commercialisation  key 
success  factors  and  are  believed  to  influence  the  success  of  research 
commercialisation, and include:  
 
1)  Joint intellectual property ownership 
2)  Intellectual property owned by researcher 
3)  Entrepreneurial culture, motivation and skill 
4)  Researcher compensation The commercialisation of research by public-funded research institutes in Malaysia  
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5)  Early stage financing 
6)  Financial incentives, commercialisation culture and rewards; and promotion 
systems. 
7)  Relationship between PRIs and industry 
8)  Nature of commercialisation policies 
9)  Commercialisation Method 
10)  Researcher involvement   
11)  Having commercialisation unit 
 
For  the  intellectual  property  ownership,  the  respondents  will  be  asked  whether 
intellectual property ownership created at the institution should be owned by the 
researcher, or institution alone or both in order to promote commercialisation of 
research. The respondents will also be asked whether their institution allows the 
intellectual property to be owned by the researcher and whether in their institutions 
intellectual property is jointly owned by both research and the institution. 
 
The entrepreneurship culture, motivation and skill will be measured by asking the 
respondents  whether  the  entrepreneurial  culture  existed  and  widely  available  in 
their  institutions,  is  able  to  promote  the  commercialisation  research  in  their 
institutions and whether the researchers themselves posses a strong entrepreneurial 
motivation in order to ensure the success of research commercialisation.  
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Researcher compensation in this study will be measured by the types of researcher 
compensation (i.e. salary, bonuses etc) as highlighted by Goldfarb & Henrekson 
(2003). The respondents will be asked which type of researcher compensation most 
preferred by the researchers (salary, royalty, taking equity in spin-off companies or 
research grants) and whether any of these researcher compensation is provided by 
their institutions. 
 
In order to measure early stage financing, researchers will be asked the importance 
of early stage financing, whether they have access to early stage financing provided 
by  their  institutions,  industry  or  government  in  order  to  help  the  researcher  to 
commercialise their research.  
 
The  financial  incentives,  commercialisation  culture  and  rewards;  and  promotion 
systems  will  be  measured  by  asking  respondents  both  tangible  and  intangible 
incentives  received  by  them  in  the  commercialisation  process.  In  terms  of 
commercialisation culture and rewards and promotion systems, the respondents will 
be asked the importance of both the commercialisation culture and rewards and 
promotion systems, in encouraging the researcher to promote their research. The 
respondents  will  also  be  asked  whether  their  institutions  have  a  strong 
commercialisation culture and a good rewards and promotion systems. 
 
For the relationship between PRIs and industry, the respondents will be asked to 
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commercialise  the  research,  and  also  whether  the  government  has  played  a 
significant role in promoting the good relationship between their institutions and the 
industry. The respondents will also be asked whether their institutions has quite a 
number of industrial partners and whether the relationship between their institutions 
and the industry has helped the researcher to commercialise their research. 
 
For the nature of commercialisation policies, this study will identify the type of 
commercialisation policies practiced by PRIs i.e. whether it is a bottom-up or top-
down policy as highlighted by Goldfarb & Henrekson (2003). Respondents will be 
asked whether the commercialisation policy in their institutions is very clear and 
able to assist in the commercialisation of research.  
 
For the commercialisation method used, the respondents will be asked to identify 
the type of method used (licensing, joint ventures, start-up or spin-off companies, 
consultancy,  sponsored  research)  by  PRIs,  and  who  determines  (researcher,  the 
institutions or the industry) the commercialisation method used in their institutions. 
The respondents will also be asked whether the correct method used will ensure the 
success of research commercialisation.  
 
In order to measure the researcher involvement, the respondents will be asked on 
the importance of researcher involvement before, during, after, or at all stages of the 
commercialisation of research as mentioned by Goldfarb & Henrekson (2003). 
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Lastly,  in  order  to  measure  the  commercialisation  unit,  this  study  will  ask 
respondents whether it is important for the commercialisation unit to be available in 
their  institutions  and  whether  their  institutions  have  an  established 
commercialisation  unit.  Other  than  that,  the  respondents  will  also  be  asked  the 
importance  of  the  ability  of  commercialisation  unit  to  make  its  own  decision 
without  any  interference  from  its  top  management;  or  to  act  as  a  middleman 
between researcher and the market/industry, or in assisting the researcher to build 
some  necessary  skills  is  very  important  in  promoting  the  commercialisation  of 
research.  
 
The  dependent  variables  for  this  study  are  those  variables  that  represent  the 
commercialisation evident in PRIs. The existence of these variables in PRIs shows 
that  there  is  an  evidence  of  ongoing  commercialisation  activities  in  PRIs,  and 
include: 
 
1)  The number of research commercialisation staff 
2)  Research expenditure 
3)  Invention disclosure 
4)  Patent applications filed 
5)  Patents issues 
6)  Number of licensing executed (including licence. option and assignments) 
7)  Income from licenses 
8)  The number of start-up companies formed The commercialisation of research by public-funded research institutes in Malaysia  
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9)  Total number of published research 
10)  Total number of commercialised research 
 
A stepwise multiple regression analysis was used to examine the contributions of 
independent variables to the dependent variable in every equation formulated as 
described  in  Chapter  4  (see  pg.126).  The  use  of  a  stepwise  multiple  regression 
method can help to eliminate all of the insignificant independent variables with the 
final output contains only statistically significant independent variables.  
 
3.7  Chapter summary 
 
This Chapter explained the research methodology adopted in this study. The focus 
of this Chapter was to elaborate the research design applied in order to answer the 
fundamental  research  question.  This  Chapter  presented  the  approach  to  data 
collection methods used, instrumentation of the study and data analysis methods for 
both qualitative and quantitative data. Justification on the use of a mixed methods 
approach was also highlighted. This Chapter concluded with the descriptions of 
both dependent and independent variables of this study which will be analysed in 
order to address the research questions.  The results from this analysis are presented 
in the next Chapter. 
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CHAPTER 4 
RESULTS AND DISCUSSIONS  
 
4.1  Introduction 
 
The  previous  Chapter  described  the  research  method  used  in  this  study.  This 
Chapter presents the research findings. Firstly; the outcomes of the qualitative data 
collected  through  semi-structured  interviews  are  presented.  This  includes  a 
description ﾠ of ﾠ the ﾠ interviewees’ ﾠ organisational ﾠ profile, ﾠ and ﾠ the ﾠ themes,  which 
emerged during the semi-structured interview. Secondly; this Chapter elaborates on 
the data gathered through the distribution of a questionnaire. Results pertaining to 
the ﾠ respondents’ ﾠ profile, ﾠ exploratory ﾠ factor ﾠ analysis, ﾠ reliability ﾠ testing ﾠ and ﾠ
hypotheses testing using correlation and regression analysis are presented. 
 
4.2  Qualitative data results 
 
All  data  collected  in  this  study  was  from  public  research  institutes  (PRIs)  in 
Malaysia. PRIs in Malaysia consist of public research institutions and universities. 
The list  of PRIs  in this  study is from the Ministry of Science and Technology 
(MOSTI), Malaysia as described in Chapter 3. 
 
During  the  semi-structured  interview  for  the  qualitative  data  collection,  the 
interviewees were individuals (researchers). These individuals were identified as The commercialisation of research by public-funded research institutes in Malaysia  
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the person responsible for keeping the information related to research activities or 
any commercialisation activities conducted in their institutions. From 38 PRIs, only 
six interviewees from six different institutions of PRIs were willing to participate in 
the semi-structured interviews. Of the six interviewees, all were from Universities. 
The low response rate was attributed to interviewee reluctance and also due to the 
low  involvement  of  PRIs  in  the  commercialisation  of  research  activities.  Most 
interviewees believed that since they had low involvement in commercialisation 
activities,  this  would  reflect  negatively  on  the  image  of  PRIs,  particularly  as 
substantial amounts of research funds were spent by PRIs but no commercialisation 
efforts were made.  
 
Other reasons given as to the reluctance to participate was related to the confidential 
nature of the information being asked for, and the inordinate amount of time and 
red-tape that the interviewees would be expected to follow before being able to 
share such valuable information.   
 
Due to the issue of confidentiality and as requested by the institutions, this study 
only provides the summary of result of the semi-structured interview. The result of 
the interview is discussed to five aspects in order to understand issues related to 
commercialisation in Malaysia. This includes, 
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The key areas of research that become the focus of Malaysian PRIs are both 
sciences and non-sciences field as listed in Table 4.1 below. 
 
Table 4.1 Key areas of research of PRIs 
  Sciences  
a.       Engineering sciences 
b.        Information, computer and communication technologies  
c.         Applied sciences and technologies 
d.        Chemical technology  
e.         Agricultural sciences 
f.  Bio-science 
  Non-sciences 
g.  Economics, business and management 
h.  Ethnic languages  
 
The largest amount of research funds received from the government was 
RM8.9 million per year. The lowest amount received was RM1 million per 
year. This range is comparable to the average received per year of  RM7.4 
million hence suggests that results can be generalised.(MOSTI, 2004). 
 
In terms of the research funds allocated to the various research fields; the 
Applied Sciences and Technologies field obtained the highest  amount of 
funding  allocation  with  an average of RM5,643,413.02  per  year. This  is 
followed by the Engineering Sciences field which received a fund allocation 
at  an  average  of  RM1,848,935.35  per  year;  and  Biotechnology  with  an 
average of RM861,926.00 per year. On the low end of the research funds 
allocation  were  the  Economics,  and  Business  and  Management  fields  at 
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The interviews revealed that an average of around 20-30 research outputs 
were produced every year. With the highest research output of 42 outputs 
per year, and the lowest being10 research outputs per year.  
 
In  terms  of  identifying  whether  research  should  be  determined  by  the 
market/industry,  most  interviewees  agreed  that  research  should  be 
determined by the market and industry. The interviewees also suggested that 
both  the  researcher  and  government  have  some  part  to  play  in 
commercialisation of the innovation as well as both market and industry; 
and the inventor and researcher should jointly determine it.  
 
2)  The  existence  of  commercialisation  unit,  research  park  and  business 
incubator. 
 
From the interview, the institutions do own commercialisation unit, research 
park  or  business  incubator  that  manage  activities  related  to  the 
commercialisation of research in their institutions. The average number of 
people  within  these  commercialisation  or  other  units  are  five  to  six 
employees. 
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3)  Commercialisation research outputs 
 
From  the  interview,  it  was  identified  that  both  research  expenditure  and 
invention  disclosures,  patent  applications  filed  and  patents  issued  by  the 
institutions, licensing and collaborations are key indicators, which should be 
used  to  measure  commercialisation  activities.  Also  of  importance  as 
indictors of the commercialisation activities are consultancy, followed by 
start-up  companies,  publications  and  the  number  of  research 
commercialisation staff. 
 
In  terms  of  the  stages  involved  in  the  commercialisation  process,  the 
interview  suggested  that  commercialisation  should  pass  through  the 
following stages consisting of idea assessment (whether to allow publication 
or to protect the intellectual property), licensing to established companies or 
creating new spin-out companies and also the research disclosure stage. 
 
4)  Methods used to commercialisation research. 
 
The interview identified that there are various method of commercialisation 
this  include  licensing,  collaborations,  joint  ventures,  consultancy, 
publications and spin-out. 
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Two  factors  that  influenced  the  choice  of  methods  used  in  the 
commercialisation of research outputs were the policy of commercialisation 
developed by the institution and the industry, intellectual property issues, 
the level involvement of an inventor/researcher and the remuneration to an 
inventor/researcher.  
 
 
In regards to the problem related to the choice of methods, the problem with 
commercialisation  usually  related  to  the  involvement  of  the 
inventor/researcher  and  the  commercialisation  incentive  received  by  the 
inventor/researcher.  This  is  followed  by  the  policy  of  commercialisation 
developed by the institution and the commercialisation incentive received by 
the institution. 
 
In  relation  to  the  opinions  about  the  most  effective  method  used  in  the 
commercialisation of research outputs and the suitable method used in the 
commercialisation  of  research  outputs  which  can  help  in  determining 
commercialisation success.  The interview revealed that licensing was the 
most effective method in the commercialisation of research outputs.  
 
5)  Factors influencing the commercialisation of research output. 
 
The semi-structured interviews also examined issues relating to the major 
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The  first  factor  mentioned  was  on  the  issue  concerning  the  intellectual 
property  ownership  of  the  research  output.  The  next  factor  was  the 
institutional policy in promoting the commercialisation of research. Finance 
and other resources and support mechanisms were also become an important 
factor  that  acts  as  an  incentive  in  promoting  the  commercialisation  of 
research  outputs.  The  type  of  research  compensation  mentioned  by  the 
interviewees include salary, royalties, equity or research grants. Other factor 
mentioned  was  the  inventor/researcher  involvement  before  the 
commercialisation  of  research  outputs,  during  and  after  the 
commercialisation  of  research  outputs  is  received.  Relationship  created 
through the interaction among institution, the government and the industry 
also  considered  to  be  an  important  factor,  followed  by  the  factors  of 
industry/market  support  and  entrepreneurialism  in  their  institution  in 
influencing commercialisation. 
 
6)  Problems and issues related to commercialisation of research output.  
 
In  relation  to  the  problem  related  to  the  commercialisation  of  research 
output, the absence of an entrepreneurial culture in the institution to be the 
most  significant  hurdle  in  the  commercialisation  of  research.    The  next 
hurdle was the intellectual property issue between the researcher and the 
institution  and  costs  incurred  during  the  commercialisation  process.  The 
interviewees  acknowledged  that  the  high  cost  incurred  during  the The commercialisation of research by public-funded research institutes in Malaysia  
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commercialisation  process  as  causing  the  researchers  to  delay  the 
commercialisation of research output.   
 
Other  related  issues  include  that  most  of  the  research  conducted  is  for 
academic  purposes  and  as  such  has  no  commercial  value,  a  lack  of 
awareness  among  researchers  concerning  the  need  to  commercialise,  the 
researchers have other more important commitments than commercialisation 
and  as  a  result,  commercialisation  is  not  prioritised.  The  intellectual 
property issue which many see as unclear when it comes to who has the 
final ownership also considered as a problem.  
 
Discussion 
 
The  involvement  of  PRIs  in  research  activities  was  also  considered  to  be  very 
important in order to produce more research output that can be commercialised. The 
involvement of PRIs in research was also considered to be quite extensive in their 
effort to  produce more  research outputs.  This  is  evidenced from  the amount of 
money spent for research purposes, which is on average amounting to RM282.6 
million per year by MOSTI to all PRIs. The focus area of research usually related to 
the fields of Applied Science, Technology and Engineering. Each PRI produce on 
average 20 research outputs per year.  
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The involvement of PRIs in the commercialisation activities is evident through the 
development  of  commercialisation  unit/department  developed  purposively  to 
manage commercialisation activities. The commercialisation unit, research park and 
business incubator are examples of commercialisation activities performed by PRIs 
in their institutions. However, only a few PRIs owned a specific unit to manage 
commercialisation activities. The findings also show that PRIs are committed to 
commercialising  their  research  output  by  employing  staff  to  manage  their 
commercialisation  unit.  Commercialisation  units  are  also  considered  as  an 
important determinant towards the success of commercialisation of research. 
 
From the findings, there is only a few research being commercialised as reported by 
interviewees. This result shows the critical problem of low commercialisation rates 
of  research  effort  amongst  PRIs  in  Malaysia.  It  was  also  found  that  research 
expenditure  and  invention  disclosures  are  the  top  two  indicators  that  the 
interviewees  believed  should  measure  commercialisation  activities  at  their 
institutions. Patents filed and issued are ranked number three as an indicator of the 
existence of the commercialisation activities.  
 
The  interviewees  also  stated  that  commercialisation  activities  usually  involve 
certain  stages.  The  most  common  stages  cited  often  involve  research,  idea 
assessment and licensing to established companies and create spin-out companies. 
The small numbers of interviewees involved in this study have made it difficult in 
identifying the exact number of research activities that are being commercialised, The commercialisation of research by public-funded research institutes in Malaysia  
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and  may  not  be  generalised  to  the  population,  and  may  not  represent  the  total 
number of research being commercialised by PRIs.  
 
The findings also shows that, the most common commercialisation methods applied 
by  PRIs  are  licensing,  collaborations,  joint  venture,  consultancy  and  with  the 
creation of spin-out companies. All factors listed such as the intellectual property 
issues,  the  level  involvement  of  an  inventor/researcher  remuneration  to  an 
inventor/researcher, the policy of commercialisation developed by the institution, 
the  inventor/researcher  preference,  the  institution  preference,  and  the 
industry/market preference seemed to be crucial in determining the method used in 
the commercialisation of research outputs. The involvement of inventor/researcher 
and  the  commercialisation  incentive  received  by  the  inventor/researcher  usually 
becomes the major problem that de-motivates the commercialisation of research 
output. 
 
Licensing is  believed to  be the most  effective  method in  the commercialisation 
method. Although the interviewees reported that licensing was the most effective 
method  used  in  the  commercialisation  of  research,  due  to  the  small  sampling 
population, the findings however cannot be generalised to the whole population of 
PRIs in Malaysia.  
 
The findings also show that, it is very important for both researchers as well as the 
institution to  jointly own the intellectual property for commercialisation to  take The commercialisation of research by public-funded research institutes in Malaysia  
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place. In order for commercialisation of research to take place all three policies 
including  institutional  policy,  intellectual  policy,  and  government  policy  are 
considered important in determining the success of commercialisation of research. 
Incentives  such  as  support  mechanisms  and  finance  as  well  as  other  resources, 
viewed by the interviewees to be very critical in promoting the commercialisation 
of research outputs. In addition to this, financial returns also an important factor in 
encouraging commercialisation of research among inventors/researchers. In order to 
encourage  commercialisation  of  research,  other  remuneration  strategies  such  as 
salary,  research  grant  and  taking  equity  in  spin-off  companies  should  be  made 
available to the inventor/researcher to choose. 
 
The level of involvement of an inventor/researcher is assumed to be vital in all 
stages  (before,  during  and  after)  of  commercialisation  process.  The  interaction 
among  institution,  government  and  industry  is  also  considered  as  crucial  for 
commercialisation to take place. Other than that, industry/market support as well as 
entrepreneurialism  in  the  institution  can  also  influence  and  promote  the 
commercialisation activities. Most of the interviewees placed equal importance on 
some of the factors listed in this section. The small number of interviewees may or 
may not be able to represent the whole population in determining how significant 
the role played by each factor listed in the semi-structured interview in influencing 
the commercialisation activities, hence the need for further exploration of these 
ideas with a larger population.  The next section presents results from such a study. 
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4.3  Quantitative research study 
 
In the second phase of data collection, quantitative data were gathered with the use 
of  survey  questionnaires  to  explore  more  fully  the  findings  of  the  previously 
discussed interviews. Around 1610 questionnaires were distributed to researchers in 
all PRIs in Malaysia.  Only 120 usable questionnaires were collected, yielding a 
7.45% response rate. The low response rate may be due to the low involvement of 
individual researchers in the commercialisation of research activities, as reflected in 
the interview data collected. Most respondents provide the same reason when being 
telephoned after no questionnaire response  was received.  In addition, issues of 
confidentiality  of  the  information  also  played  an  important  role  in  determining 
responses. Hence, the responses discussed need to be considered with some degree 
of caution. 
 
4.3.1  General characteristics of the sample profile 
 
This ﾠ section ﾠ covers ﾠ both ﾠ general ﾠ respondents’ ﾠ profile ﾠ and ﾠ general ﾠ respondents’ ﾠ
research profile. Both profiles are described as below:  
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a)  Respondents’ ﾠprofile 
 
 
Table 4.2 Job position of respondents in their current institutions 
 
 
 
Of the 120 usable questionnaires, 90 (75%) were from men, and 30 (25%) 
were from women. The age profile of the respondents ranged from 30 years 
to  67  years.  The  mean  age  was  47.52  years.      In  terms  of  nationality, 
approximately 96% of respondents were Malaysian with the remaining being 
classified as expatriates.  On average most respondents had spent around 17 The commercialisation of research by public-funded research institutes in Malaysia  
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years  on  the  job.    The  majority  of  the  respondents  (72.5  %)  were  senior 
employees as presented in the bar graph below. 
 
b)  Respondents’ ﾠresearch ﾠprofile 
 
 
 
 
Figure 4.1   Primary areas of research specialisation of respondents 
 
Figure 4.1 presents evidence of the primary areas of research specialisation 
based on survey responses.  Most of the respondents were concentrated in the 
sciences area (95.8%).   A very small percentage of respondents were in the 
5.8% 
8.3% 
4.2% 
4.2% 
19.2% 
5.8% 
15.8% 
11.7% 
6.7% 
9.2% 
1.7% 
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arts  areas  of  social  sciences,  humanities  and  business,  economics  and 
administration (4.2%). 
 
The average amount of funds received per research was RM166,560.00 with 
the lowest being  RM 10,000.00 and the highest being RM1,500,000.00. 
 
The mean total number of ongoing research reported by the respondents was 
four while the mean total number of research completed was seven.  The 
mean total number of published research reported by the respondents was 31 
with a minimum of zero and a maximum of 200.   
 
In  terms  of  commercialisation  of  research,  the  mean  score  for  the  total 
number  of  commercialised  research  during  employment  with  current 
institutions was  1.02 with  a minimum  of  zero and a maximum of 20 per 
researcher  which  is  not  a  normally  distributed  outcome  (see  Table  4.3). 
Although the mean score for the total number of commercialised research is 
1.05, from the actual data only 30% of the researchers reported that they have 
had commercialised their research. Even within that, closer to one third of the 
researchers  have  multiple  commercialised  research  outputs  which  have 
influenced the responses.   
 
Based on the results from the descriptive analysis conducted,  most of the 
respondents  are male  researchers (75%) who have  spent at  least  17  years The commercialisation of research by public-funded research institutes in Malaysia  
100 
 
working with their institutions and generally are senior employees that hold a 
title of associate professors or full professors. Almost all of the respondents 
(95.8%)  are  from  the  sciences  background  that  received  at  least  RM 
10,000.00 per research funding. 
 
Table 4.3  Total number of commercialised research during employment  
research  with current institution 
 
Number of 
respondents 
Total number of 
commercialised research during employment  
research  with current institution. 
84  0 
16  1 
8  2 
4  3 
2  6 
2  8 
1  9 
1  10 
1  15 
1  20 
 
The analysis above shows despite the position held by the respondents, and 
the amount received by the respondents for research purposes; the number of 
commercialisation produced by all the institutions was still significantly low 
given  that  the  majority  of  the  respondents  (approximately  70%)did  not 
commercialise  any  of  their  research  during  their  employment  with  their 
current institution(See Table 4.3).  
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4.3.2  Factor analysis and reliability results 
 
As previously mentioned in Chapter 3 of this thesis, all questionnaire instruments 
were subjected to a principal component factor analysis. The questionnaire, which 
was  focusing  on  determining  the  success  of  research  commercialisation,  was 
divided into ten main factors which were assumed to have a significant influence 
towards the success of the research commercialisation. The table below shows the 
results of this analysis and reliability results.  A more detailed discussion of this 
analysis can be reviewed in Appendix 5. 
 
Table 4.4 shows all measurement items with most of the alpha values of equal or 
greater  than  0.60.  As  suggested  by  previous  studies  in  commercialisation  and 
Table 4.4 Cronbach’s ﾠAlpha ﾠfor ﾠMulti-Item Variables 
 
Variables  No. Of 
Items 
Cronbach’s ﾠ
alpha 
Intellectual Property Ownership (Joint Ownership – researcher and 
institution)  2  0.516 
Intellectual Property Ownership (Owned by researcher)  2  0.380 
Entrepreneurial Culture, High Level of Motivation and High Level of 
Entrepreneurial Skill   2  0.779 
The Type of Researcher Compensation   3  0.785 
Early Stage Financing  3  0.510 
Financial Incentive, A Commercialisation Culture, High Rewards and 
Effective Promotion Systems   3  0.843 
Collaboration Between PRIs and Industry   4  0.873 
Top-down Commercialisation Policies  3  0.622 
Commercialisation Methods Determined by the Institution   3  0.462 
Continuous Researcher Involvement   4  0.853 The commercialisation of research by public-funded research institutes in Malaysia  
102 
 
mentioned  in  Chapter  two  of  this  thesis,  other  variables  such  as,  intellectual 
property  ownership,  early  stage  financing,  and  method  used  to  commercialise 
research which have alpha values of less than 0.60 are also taken into account for 
further analysis. This is relevant to the objectives of this research, which attempts to 
explore any possible factors that determine the success of commercialisation as 
previously stated in Chapter 1 and 2 of this thesis. 
 
4.3.3  Correlation matrix 
 
Table 4.5 presents the means, standard deviation, correlation coefficients and alpha 
values of all variables used to test all hypotheses in this study. 
 
Researchers  agreed  that  an  entrepreneurial  culture  enabled  the  promotion  of 
commercialisation research in their institution (mean=5.14/7; SD=1.2).   
 
Respondents were also asked to identify the types of compensation preferred by 
researchers  in  commercialising  research.  Researchers  agreed  that  that  equity, 
salary,  research  grants  and  royalties  are  types  of  compensation  preferred  by 
researchers in commercialising research (mean=5.02/7; SD=0.92).   
 
Researchers  also  agree  that  financial  incentives, ﾠ and ﾠ the ﾠ institution’s ﾠ
commercialisation culture that utilise rewards and promotion systems that favour The commercialisation of research by public-funded research institutes in Malaysia  
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commercialisation are very important in encouraging researchers to be involved in 
the commercialisation of research (mean=5.99/7; SD=0.86).  
 
Researchers  agreed  (mean=5.65/7;  SD=0.88)  that  the  availability  of  a 
commercialisation unit that acts as a middleman and can make its own decisions is 
very important in promoting commercialisation of research. 
 
Before the regression analysis was performed, the correlations among all variables 
in this study, which include both the independent and dependent variables, were 
examined.  The salient outcomes are presented below: 
 
a)  The  research  commercialisation  success  in  this  study  is  determined  by  9 
items.  It  was  measured  using  a  7-point  Likert  Scale  with  1  as  ‘strongly 
disagree’ to 7 with ‘strongly agree’.  
b)  Researchers believe that intellectual property that is jointly owned by both 
researcher and institution is able to promote commercialisation of research. 
c)  Respondents slightly disagree that their institutions have an entrepreneurial 
culture  and  support  that  entrepreneurial  skills  programs  are  not  widely 
available in their institutions. 
d)  Most  respondents  do  agree  that  their  institutions  and  the  government  are 
providing some form of early stage financing in promoting commercialisation 
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e)  Most respondents are ambiguous about the types of rewards and promotion 
systems that favour commercialisation of research in PRIs. Most respondents 
are unsure about whether they have an established commercialisation unit in 
promoting commercialisation of research in their institutions. 
f)  Most respondents are not sure whether about how the collaboration between 
PRIs and industry can help in promoting commercialisation of research. 
g)  Most respondents are not sure about the availability and clarity of top-down 
commercialisation policies in promoting commercialisation of research. 
h)  Most respondents are ambiguous about the extent to which different methods 
determined by PRIs can help in promoting the commercialisation of research. 
i)  Most  respondents  are  unsure  that  continuous  researcher  involvement  is 
important in promoting the commercialisation of research. 
 
These results suggest that there is no clear articulation about the extent to which 
such factors influence commercialisation, but do highlight that a combination of 
factors  may  influence  different  commercialisation  outcomes.    As  described  in 
Chapter 3 of this thesis, the dependent variable of this study are represented by 10 
variables which include: 
a)  The number of research commercialisation staff 
b)  Research expenditure 
c)  Invention disclosure 
d)  Patent applications filed 
e)  Patents issued The commercialisation of research by public-funded research institutes in Malaysia  
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f)  Number of licensing executed (including licence. option and assignments) 
g)  Income from licenses 
h)  The number of start-up companies formed 
i)  Total number of published research 
j)  Total number of commercialised research 
 
As  presented  in  Table  4.5,  the  correlation  matrix  result  indicates  that  all 
independent variables in this study are significantly correlated with the dependent 
variables  except  commercialisation  method  and  researcher  involvement.  The 
following are the salient outcomes.   
 
a)  Intellectual property ownership was represented by both intellectual property 
owned by researcher and joint intellectual property ownership. Intellectual 
property owned by the researcher was negatively related to the number of 
research staff (r = -0.192, p<0.05) and joint intellectual property ownership 
was positively related to Research expenditure (r = 0.220, p<0.05),Invention 
disclosure (r = 0.203, p<0.05),Patents issued (r = 0.193, p<0.05), Number of 
licensing executed (including licence. option and assignments)  (r = 0.254, 
p<0.01), the number of start-up companies formed(r = 0.195, p<0.05), and the 
Total number of commercialised research (r = 0.272, p<0.01). 
b)  Entrepreneurial  culture,  high  level  of  motivation  and  high  level  of 
entrepreneurial  skill  was  positively  related  to  the  number  of  research 
commercialisation  staff(r  =  0.293,  p<0.01),Patent  applications  filed  (r  = The commercialisation of research by public-funded research institutes in Malaysia  
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0.250,  p<0.01),Patents  issued  (r  =  0.318,  p<0.01),  Number  of  licensing 
executed  (including  licence.  option  and  assignments)  (r  =  0.275, 
p<0.01),Income  from  licenses(r  =  0.340,  p<0.01),The  number  of  start-up 
companies  formed  (r  =  0.297,  p<0.01),Total  number  of  commercialised 
research (r = 0.279, p<0.01). 
c)  The type of researcher compensation was positively related to the number of 
research staff(r = 0.369, p<0.01), Research expenditure (r = 0.216, p<0.05), 
Invention disclosure(r = 0.339, p<0.01), Patent applications filed(r = 0.350, 
p<0.01), Patents issued (r = 0.404, p<0.01), Number of licensing executed 
(including licence. option and assignments) (r = 0.287, p<0.01), Income from 
licenses (r = 0.322, p<0.01), the number of start-up companies formed (r = 
0.284, p<0.01), and the Total number of commercialised research(r = 0.209, 
p<0.05). 
d)  Early stage financing was positively related to the number of research staff  (r 
= 0.189, p<0.05), Patents issued (r = 0.231, p<0.05), Number of licensing 
executed (including licence. option and assignments) (r = 0.219, p<0.05), and 
the Total number of commercialised research(r = 0.189, p<0.05). 
e)  Financial  Incentives,  a  commercialisation  culture,  and  high  rewards  and 
effective promotion systems was positively related to the number of research 
staff (r = 0.359, p<0.01), Research expenditure (r = 0.268, p<0.01), Invention 
disclosure(r = 0.316, p<0.01), Patent applications filed (r = 0.324, p<0.01), 
Patents issued (r = 0.406, p<0.01), Number of licensing executed (including 
licence. option and assignments) (r = 0.357, p<0.01), Income from licenses (r The commercialisation of research by public-funded research institutes in Malaysia  
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= 0.366, p<0.01), and the number of start-up companies formed(r = 0.292, 
p<0.01). 
f)  Collaboration between PRIs and industry was positively related to the number 
of  research  staff  (r  =  0.297,  p<0.01),  Patents  issued  (r  =  0.211,  p<0.05), 
Number of licensing executed (including licence. option and assignments) (r 
= 0.351, p<0.01), Income from licenses (r = 0.371, p<0.01), the number of 
start-up  companies  formed  (r  =  0.342,  p<0.01),  and  the  Total  number  of 
commercialised research (r = 0.245, p<0.01). 
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Table 4.5:Correlation Matrix 
Var  Mean  SD  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21 
1  5.41  1.17  0.516                                         
2  4.34  1.25  .103  0.380                                       
3  3.67  1.24  -.005  .316**  0.779                                     
4  4.04  1.25  .178  .201*  .558**  0.785                                   
5  4.84  0.99  .172  .264**  .478**  .579**  0.510                                 
6  4.28  1.36  .141  .287**  .645**  .742**  .606**  0.843                               
7  4.09  1.72  .100  .193*  .499**  .400**  .342**  .593**  NA                             
8  4.20  1.32  -.017  .194*  .509**  .484**  .478**  .653**  .567**  0.873                           
9  4.21  1.22  .117  .094  .284**  .340**  .276**  .499**  .609**  .462**  0.622                         
10  4.42  1.08  -.044  -.133  .088  .089  .082  .110  .228*  .111  .098  0.462                       
11  5.89  0.84  .172  .073  .055  .088  .249**  .114  .094  .163  .018  .202*  0.853                     
12  3.74  1.64 
-
.192*  .164  .293**  .369**  .189*  .359**  .269**  .297**  .212*  .033  .071                     
13  4.53  1.56  -.063  .220*  .111  .216*  .157  .268**  .301**  .108  .200*  .071  .087  .547**                   
14  4.33  1.42  .113  .203*  .104  .339**  .163  .316**  .166  .166  .046  -.030  .166  .406**  .462**                 
15  4.48  1.62  .043  .134  .250**  .350**  .156  .324**  .350**  .120  .147  -.008  .176  .317**  .283**  .574**               
16  4.10  1.66  .005  .193*  .318**  .404**  .231*  .406**  .346**  .211*  .164  .005  .124  .327**  .236**  .528**  .848**             
17  3.80  1.60  -.093  .254**  .275**  .287**  .219*  .357**  .463**  .351**  .258**  .039  .085  .437**  .353**  .430**  .428**  .566**           
18  3.58  1.74  -.081  .131  .340**  .322**  .172  .366**  .374**  .371**  .223*  .065  .088  .488**  .280**  .391**  .344**  .470**  .816**         
19  3.33  1.83  -.045  .195*  .297**  .284**  .173  .292**  .403**  .342**  .206*  .106  .090  .512**  .328**  .440**  .362**  .439**  .636**  .784**       
20  30.73  44.13  .015  .110  .071  .041  -.077  .034  .138  .044  .068  -.047  -.044  .024  -.017  .211*  .259**  .231*  .234*  .142  .101     
21  1.05  2.84  .015  .272**  .279**  .209*  .189*  .160  .148  .245**  .138  .020  .046  .032  -.094  -.159  -.138  -.081  -.011  -.035 
-
.015 
. 
.072   
Note: 
*p<0.05.  **p<0.01 
Reliability coefficient represented on the diagonal 
Commercialisation unit is one item measured     
1- Intellectual property ownership (jointly owned)   7-  Commercialisation unit  13-  Research expenditure  19- The number of start-up companies formed 
2 - Intellectual property ownership (owned by researcher)  8-  Collaboration  between PRIs and industry  14-   Invention disclosure  20-  Total number of published research 
3- Entrepreneurial culture. motivation and skill  9-  Top-down commercialisation policies  15-   Patent applications filed  21-  Total number of commercialised research 
4-  Researcher  compensation 
10-  Commercialisation Methods determined by 
the institution    16-   Patents issued   
5-  Early stage financing  11-   Continuous Researcher involvement 
17-  Number of licensing executed 
(including licence. option and assignments)   
6-   Financial incentive. commercialisation culture; rewards 
and promotion systems 
12-  The number of research commercialisation 
staff  18-  Income from licenses   The commercialisation of research by public-funded research institutes in Malaysia 
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g)  Top-down commercialisation policies was positively related to the number of 
research staff(r = 0.212, p<0.01), Research expenditure (r = 0.200, p<0.05), 
Number of licensing executed (including licence. option and assignments) (r 
= 0.258, p<0.01), Income from licenses (r = 0.223, p<0.05) and the number of 
start-up companies formed (r = 0.206, p<0.05). 
h)  Having  a  Commercialisation  unit  was  positively  related  to  the  number  of 
research staff(r = 0.269, p<0.01), Research expenditure (r = 0.301, p<0.01), 
Patent  applications  filed(r  =  0.350,  p<0.01),  Patents  issued(r  =  0.346, 
p<0.01),  Number  of  licensing  executed  (including  licence.  option  and 
assignments) (r = 0.463, p<0.01), Income from licenses (r = 0.374, p<0.01), 
and the number of start-up companies formed (r = 0.403, p<0.01). 
 
4.3.4  Multiple regression  
 
Based on the results above linearity assumptions have been met.  Next, multiple 
regressions were run to test the hypotheses of interest as presented in the following 
equations.    
 
The  multiple  regression  equation  consists  of  all  variables  that  are  found  to  be 
significantly  correlated  with  any  of  the  commercialisation  evidence  which  are 
represented  by  dependent  variables.  The  equations  of  the  multiple  regression 
analysis are presented below: The commercialisation of research by public-funded research institutes in Malaysia 
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a)  The  number  of  research  staff  =  Intellectual  property  ownership  (A)  + 
Entrepreneurial  culture,  high  level  of  motivation  and  high  level  of 
entrepreneurial skill + The type of researcher compensation + Early stage 
financing  +  Financial  Incentives,  a  commercialisation  culture,  and  high 
rewards and effective promotion systems + Having a Commercialisation unit 
+ Collaboration between PRIs and industry + Top-down commercialisation 
policies. 
b)  Research expenditure = Intellectual property ownership (B) + The type of 
researcher compensation + Financial Incentives, a commercialisation culture, 
and  high  rewards  and  effective  promotion  systems  +  Having  a 
Commercialisation unit + Top-down commercialisation policies.  
c)  Invention  disclosure  =  Intellectual  property  ownership  (B)  +  The  type  of 
researcher compensation + Financial Incentives, a commercialisation culture, 
and high rewards and effective promotion systems. 
d)  Patent applications filed = Entrepreneurial culture, high level of motivation 
and  high  level  of  entrepreneurial  skill  +  Financial  Incentives,  a 
commercialisation culture, and high rewards and effective promotion systems 
+  Having a Commercialisation unit.  
e)  Patents  issued  =  Intellectual  property  ownership  (B)  +  Entrepreneurial 
culture, high level of motivation and high level of entrepreneurial skill + The 
type  of  researcher  compensation  +  Early  stage  financing  +  Financial 
Incentives,  a  commercialisation  culture,  and  high  rewards  and  effective The commercialisation of research by public-funded research institutes in Malaysia 
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promotion  systems  +  Having  a  Commercialisation  unit  +  Collaboration 
between PRIs and industry. 
f)  Number of licensing executed (including licence. option and assignments) = 
Intellectual property ownership (B) + Entrepreneurial culture, high level of 
motivation and high level of entrepreneurial skill + The type of researcher 
compensation  +  Early  stage  financing  +  Financial  Incentives,  a 
commercialisation culture, and high rewards and effective promotion systems 
+  Having  a  Commercialisation  unit  +  Collaboration  between  PRIs  and 
industry + Top-down commercialisation policies. 
g)  Income from licenses = Entrepreneurial culture, high level of motivation and 
high level of entrepreneurial skill + The type of researcher compensation + 
Financial  Incentives,  a  commercialisation  culture,  and  high  rewards  and 
effective  promotion  systems  +  Having  a  Commercialisation  unit  + 
Collaboration  between  PRIs  and  industry  +  Top-down  commercialisation 
policies. 
h)  The number of start-up companies formed = Intellectual property ownership 
(B)  +  Entrepreneurial  culture,  high  level  of  motivation  and  high  level  of 
entrepreneurial  skill  +  The  type  of  researcher  compensation  +  Financial 
Incentives,  a  commercialisation  culture,  and  high  rewards  and  effective 
promotion  systems  +  Having  a  Commercialisation  unit  +  Collaboration 
between PRIs and industry + Top-down commercialisation policies.  
i)  Total number of commercialised research =Intellectual property ownership 
(B)  +  Entrepreneurial  culture,  high  level  of  motivation  and  high  level  of The commercialisation of research by public-funded research institutes in Malaysia 
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entrepreneurial skill + The type of researcher compensation + Early stage 
financing + Collaboration between PRIs and industry. 
 
Hypotheses supported 
 
The next section presents the results of multiple regressions for hypotheses testing 
in this study. The result only shows all hypotheses that are supported in this study. 
 
Table 4.6 Regression analysis on the number of research staff (n=120) 
Independent variable 
Unstandardized Coefficients 
Standardized 
Coefficients 
t  Sig.  B  Std. Error  Βeta 
  Constant  3.357  .944   3.556  .001 
Joint Intellectual 
property  
-.367  .123  -.261  -2.989  .003 
Entrepreneurial culture, 
motivation and skill 
.018  .154  .013  .114  .910 
Researcher compensation  .394  .172  .299  2.293  .024 
Early stage financing  -.122  .184  -.073  -.663  .508 
Financial incentives, 
Commercialisation culture 
and rewards; and 
promotion systems 
.149  .196  .123  .760  .449 
Commercialisation unit  .081  .117  .085  .694  .489 
Collaboration between 
PRIs and industry 
.043  .148  .035  .292  .771 
Top-down 
commercialisation policies 
.037  .147  .028  .254  .800 
R  = .234                                Adjusted R  = .178                          F Value = 4.227Sig F = .000 The commercialisation of research by public-funded research institutes in Malaysia 
 
 
 
113 
 
Table  4.6  shows  that  only  two  key  success  factors  were  found  to  significantly 
impact the number of research commercialisation staff; researcher compensation 
and  the  intellectual  property  jointly  owned  by  researcher  and  institution. 
Approximately  23%  of  the  variance  in  the  number  of  research  staff  can  be 
explained by the two variables of researcher compensation (β = 0.299 and p = 
0.024) and the intellectual property owned by the researcher (β = -0.261 and p = 
0.003). Thus, support H1 and H4. 
 
Table 4.7 Regression analysis on the patent applications filed (n=120) 
 
Independent variable  Unstandardized Coefficients 
Standardized 
Coefficients 
t  Sig.  B  Std. Error  Beta 
1  (Constant)  2.234  .515    4.336  .000 
Commercialisation unit   .249  .101  .264  2.452  .016 
Researcher 
compensation  
.353  .168  .271  2.105  .037 
Entrepreneurial culture, 
motivation and skill  
-.025  .150  -.019  -.164  .870 
Financial incentives, 
commercialisation culture 
and rewards: and 
promotion systems  
-.026  .180  -.022  -.143  .887 
R  = .176                                Adjusted R  = .147                          F Value = 6.123Sig F = .000 
 
In  Table  4.7,  four  key  success  factors  were  found  to  be  correlated  with  the 
dependent variable of patent applications filed. The regression result reveals that The commercialisation of research by public-funded research institutes in Malaysia 
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researcher compensation was the most significant predictor of the number of patent 
applications filed (β = 0.271 and p = 0.037). However, only 17.6% of the variance 
in  the  patent  applications  filed  can  be  explained  by  researcher  compensation 
perceptions. This supports H4. 
 
Table 4.8 Regression analysis on the patents issued (n=120) 
Independent variable  Unstandardized Coefficients 
Standardized 
Coefficients 
t  Sig.  B  Std. Error  Beta 
1  (Constant)  1.623  .774    2.097  .038 
Collaboration between 
PRIs and industry  
-.198  .147  -.157  -1.352  .179 
Intellectual property 
owned by researcher  
.112  .117  .085  .958  .340 
Researcher 
compensation  
.351  .173  .263  2.033  .044 
Commercialisation unit   .203  .106  .211  1.918  .058 
Early stage financing   -.113  .185  -.067  -.614  .540 
Entrepreneurial culture, 
motivation and skill  
.044  .154  .033  .288  .774 
Financial incentives, 
commercialisation culture 
and rewards: and 
promotion systems  
.225  .195  .184  1.153  .251 
R  = .232                                Adjusted R  = .184                        F Value = 4.829         Sig F = .000 
 
Table 4.8 shows that in terms of commercialisation evidence via patents issued, 
researcher compensation was shown to be the only significant predictor (β = 0.263 
and p = 0.044). This supports H4.  
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Table 4.9 Regression analysis on the number of licensing executed (including 
licence, option and assignments) (n=120) 
 
Table 4.9 shows that for the commercialisation evidence of number of licensing 
executed including licence, option and assignments, there were eight key success 
factors  that  were  correlated  with  the  stated  dependent  variable.  Regression  test 
results reveal that the existence of a commercialisation unit is the most significant 
predictor of the number of licensing agreements executed (β = 0.405 and p = 0.001) 
when compared to other factors.  This result supports H11.  
 
 
Independent variable  Unstandardized Coefficients 
Standardized 
Coefficients 
t  Sig.  B  Std. Error  Beta 
1  (Constant)  1.140  .798    1.429  .156 
Intellectual property owned 
by researcher  
.212  .112  .166  1.898  .060 
Early stage financing   -.061  .175  -.038  -.347  .729 
Entrepreneurial culture, 
motivation and skill  
-.093  .148  -.072  -.625  .533 
Collaboration between PRIs 
and industry  
.134  .140  .110  .953  .342 
Researcher compensation   .141  .164  .110  .860  .392 
Commercialisation unit   .376  .112  .405  3.375  .001 
Financial incentives, 
commercialisation culture 
and rewards: and promotion 
systems  
.024  .188  .021  .129  .898 
Nature of commercialisation 
policies  
-.095  .141  -.072  -.671  .503 
R  = .261                               Adjusted R  = .207                          F Value = 4.890         Sig F = .000 
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Table 4.10 Regression analysis on the number of start-up companies formed 
(n=120) 
 
Table 4.10 shows that in terms of the relationship between independent predictors 
and the number of start-up companies, only the existence of a commercialisation 
unit explains 21.3% of the variance inthe number of start-up companies formed.   
This supports predictions made in H11.   
 
 
 
 
Independent variable  Unstandardized Coefficients 
Standardized 
Coefficients 
t  Sig.  B  Std. Error  Beta 
  (Constant)  .418  .807    .518  .605 
Intellectual property owned 
by researcher  
.152  .130  .104  1.165  .247 
Researcher compensation   .253  .187  .172  1.353  .179 
Relationship between PRIs 
and industry  
.231  .163  .166  1.422  .158 
Entrepreneurial culture, 
motivation and skill  
.060  .173  .040  .344  .731 
Commercialisation unit   .367  .131  .346  2.811  .006 
Financial incentives, 
commercialisation culture 
and rewards: and promotion 
systems  
-.224  .217  -.166  -1.032  .304 
Nature of commercialisation 
policies  
-.118  .165  -.079  -.717  .475 
R  = .213                                Adjusted R  = .164                 F Value = 4.327          Sig F = .000 
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Table 4.11 Regression analysis on the total number of commercialised research 
(n=120) 
 
Independent variable  Unstandardized Coefficients 
Standardized 
Coefficients 
t  Sig.  B  Std. Error  Beta 
 (Constant)  -3.176  1.365    -2.327  .022 
Intellectual property 
owned by researcher  
.452  .211  .200  2.147  .034 
Researcher compensation   .144  .266  .063  .541  .590 
Early stage financing   .047  .320  .017  .149  .882 
Entrepreneurial culture, 
motivation and skill  
.396  .254  .173  1.560  .122 
R  = .119                               Adjusted R  = .088                  F Value = 3.884          Sig F = .005 
 
 
Table 4.11 shows that at amongst the independent variables, intellectual property 
owned by researcher (beta = 0.200, p = 0.034) will influence the total number of 
commercialised research. This supports H2 this study.   
 
Based on the data presented above the following hypotheses were rejected:  H3, H5 
H6, H7, H8, H9 and H10. 
 
Discussion 
 
Based  on  the  statistical  evidence,  whether  there  is  joint  intellectual  property 
ownership and intellectual  property  owned by  the researcher does  influence the 
commercialisation of research success among PRIs, therefore both H1 and H2 are The commercialisation of research by public-funded research institutes in Malaysia 
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accepted.  However,  the  results  show  that  intellectual  property  owned  by  the 
researcher has a negative influence on the commercialisation success efforts among 
PRIs.  This  result  should  be  accepted  cautiously  since  the  reliability  for  the 
intellectual property ﾠowned ﾠby ﾠresearcher ﾠdimension ﾠis ﾠlow ﾠ(α=0.380). ﾠAccording ﾠto ﾠ
Lambert ﾠ(2003), ﾠintellectual ﾠproperty ﾠcan ﾠbe ﾠdefined ﾠas ﾠ“the ﾠlegal ﾠform ﾠof ﾠprotection ﾠ
for ﾠ inventions, ﾠ brands, ﾠ designs ﾠ and ﾠ creative ﾠ works”.  This  includes  patents, 
copyright,  designs  and  trademarks.    As  mentioned  by  Wood  (1992),  individual 
researchers  should  be  aware  of  their  intellectual  property  rights.  This  is  very 
important ﾠto ﾠprevent ﾠother ﾠresearchers ﾠor ﾠeven ﾠthe ﾠresearcher’s ﾠinstitutions ﾠhaving 
access to their research outputs and publish the research without their knowledge. 
This is particularly significant given that in 1980, the United States Bayh-Dole Act 
was  passed  to  give  PRIs  the  right  to  access  and  commercialise  other  forms  of 
research produced in their institutions (Sime, 2004).  
 
The passing of Bayh-Dole Act was considered to be the major contributor to the 
significant increase of the world-wide research commercialisation success. This is 
largely  due  to,  PRIs,  with  their  sufficient  funding  will  have  full  access  to  the 
research  and  can  make  their  own  decisions  about  how  the  research  should  be 
commercialised.  
 
However,  according  to  the  Allen  Consulting  Group  (2004),  the  issue  on  the 
commercialisation management structures and systems in place within PRIs will 
have  an  impact  on  commercialisation  timelines  and  outcomes.  Therefore,  this The commercialisation of research by public-funded research institutes in Malaysia 
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suggests that commercialisation success can be secured only if intellectual property 
is jointly owned by the institution and the researcher (H1). The results from this 
study imply that researchers do agree that joint ownership will be an appropriate 
and fair way of owning intellectual property rights, and that intellectual property 
that goes solely to the researcher maybe unfair to the institutions, and may further 
inhibit  commercialisation  since  the  institution  may  not  wish  to  give  away  a 
potential benefit. 
 
The multiple regressions did not support H3 that Entrepreneurial culture, motivation 
and  skill  influences  the  commercialisation  of  research  success  among  PRIs. 
Entrepreneurship  is  well-known  to  be  the  main  driver  in  the  process  of  PRIs 
research commercialisation (Jacob, Lundqvist & Hellsmark, 2003). As suggested by 
Klofsten  &  Jones-Evans  (2000),  however  entrepreneurship  can  be  encouraged 
through  activities  such  as  development  of  an  entrepreneurial  culture,  the 
introduction of entrepreneurship courses and offering entrepreneurship training to 
all individuals who plan to start their own start-up companies. It is believed that by 
being entrepreneurial, PRIs will be more innovative so that more innovative product 
will be introduced through the production of research outputs. Entrepreneurship, by 
nature  is  often  associated  with  making  profit  through  the  creation  of  novelty 
products.  In the context of PRIs, new products  can only be created when more 
research is being conducted. Profit from this research output can only be obtained if 
it  is  being  commercialised  to  the  market.  This  is  in  line  with  the  notion  that 
entrepreneurship indeed can stimulate the commercialisation of research.  The commercialisation of research by public-funded research institutes in Malaysia 
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In this study, however, this relationship was not supported. The respondents of this 
study consist of all public research institutes as well as public universities. Being 
civil  servants,  the  nature  of  business  does  not  focus  on  making  a  profit  out  of 
research outputs. These types of organisations often get more funding for research 
from  the  government  without  having  to  compete  with  other  parties.  This  is 
evidenced  by  the  allocation  of  funding  from  the  Ministry  of  Science  and 
Technology (MOSTI), Malaysia as mentioned in Chapter 3 in this thesis. This is 
reinforced  further  by  respondents  reporting  that  they  do  not  consistently  see 
evidence of an entrepreneurial culture, high level of motivation and high level of 
entrepreneurial skill in their workplaces. Such responses may have contributed to 
the rejection of this hypothesis.  
 
The analysis of the data supports that the type of researcher compensation does 
influence the commercialisation of research success among PRIs. Therefore H4 is 
accepted. Most researchers involved in the production of research output expect to 
be acknowledged by their institutions through the compensation received. This can 
be in the form of salary, royalties and equity (Goldfarb & Henrekson, 2003). Some 
researchers expect to be compensated in the form of money or research funding to 
enable them to complete their research. If more research is being completed, than 
the tendency for the research to be commercialised will be higher thus providing 
support for the acceptance of H4.   
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The results from the study do not support that early stage financing influences the 
commercialisation of research success among PRIs since H5 is rejected. This result 
is  not  in  line  with  the  literature  which  suggests  that  early  stage  financing  can 
influence commercialisation success. The Allen Consulting Group (2004) discuss 
that  early  stage  financing  is  required  for  research  outputs  to  be  successfully 
commercialised.  The  early  stage  financing  can  either  come  from  PRIs  or  from 
outside sources, for instance, venture capital markets, angel investors or companies 
who intend to market the product to the public (Allen Consulting Group, 2004). 
However, in the context of PRIs in Malaysia, it is very difficult for a researcher to 
gain access to early stage financing. This is because most PRIs in Malaysia are 
channelling their money to conduct research and completing the research with not 
much  funding  allocated  to  the  financing  for  commercialisation  (Mustan,  2006). 
Outside financial sources, on the other hand, like venture capital markets are only 
interested if the research is significant and shows high probability of future income. 
This may be why most researchers who have completed their research are having 
difficulties in terms of obtaining the early stage financing for commercialisation 
purposes, and can go some way in explaining the results in this study.       
 
Financial Incentives, a commercialisation culture, and high rewards and effective 
promotion  systems  did  not  influence  the  commercialisation  of  research  success 
among PRIs in this study and thus H6 is rejected. There are two types of incentives; 
tangible monetary incentives and intangible incentives (Yencken & Ralston, 2005). 
Both  tangible  and  intangible  incentives  are  considered  to  help  promote The commercialisation of research by public-funded research institutes in Malaysia 
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commercialisation (Yencken & Ralston, 2005).  Intangible incentives include such 
examples as a supportive commercialisation culture and strategy. The other types of 
monetary incentives include salaries, royalties and equity. According to the Allen 
Consulting Group (2004), incentives  act  as  a  favourable and  acceptable way of 
promoting commercialisation to the researcher. However if incentives are deemed 
too  little,  the  researcher  may  feel  de-motivated  to  commercialise  their  research 
outputs (Del Campo et al., 1999).  
 
In the Malaysia context, commercialisation of research is totally dependent upon 
the ﾠdecision ﾠof ﾠthe ﾠPRIs’ ﾠtop ﾠmanagement. ﾠTop ﾠmanagement ﾠdecide ﾠwhat, ﾠhow ﾠand ﾠ
when they are going to commercialise any research output from their institutions. 
Top management must feel completely confident that a research output will succeed 
in  commercialisation  before  approval  is  given  for  the  research  to  be 
commercialised. Most PRIs, as well as individual researchers in Malaysia, are not 
inclined towards commercialising their research outputs due to the time, costs and 
risks associated with it. This is evidenced by the lower number of commercialised 
research  by  PRIs  in  Malaysia  although  more  funding  was  given  for  research 
purposes.  This  may  be  because  the  commercialisation  culture  in  PRIs  is  yet  to 
develop and still needs further encouragement from the government for it to  be 
fully-developed. Both tangible and intangible incentives given to the researcher are 
based on the number of articles published in the high impact journals and also in 
other publications but not to their commercialisation research success. This may 
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type of rewards and promotion systems did not influence the commercialisation of 
research success among PRIs.  
 
The study did not show that the collaboration between PRIs and industry influences 
the commercialisation of research success among PRIs, thereby H7 is rejected. One 
of the key success factors of research commercialisation is when there is a demand 
from the market for the research conducted by the researcher. The researcher will 
be aware of the demand from  the market  through the process  of understanding 
market needs as mentioned by Allen Consulting Group (2004). The only way for 
the  researcher  to  fully  understand  and  recognise  the  existing  market  needs  is 
through the interaction with the market. This is why by having a direct interaction 
with  the  industry,  specifically  the  private  sector,  can  increase  the  likelihood  of 
success in research commercialisation (Allen consulting Group, 2004). However, in 
the context of Malaysian PRIs, collaboration and partnerships between PRIs and 
industry is not considered to be a major contributor to commercialisation success. 
Most collaboration carried out by PRIs and industry in Malaysia is specific towards 
providing consultancy or working toward solving business related problems and 
providing solutions. The low involvement of PRIs with industry may be the reason 
why H7 is rejected in the study.    
 
Top-down commercialisation policies does not influence the commercialisation of 
research  success  among  PRIs  in  this  study,  hence  H8  is  rejected.  Goldfarb  & 
Henrekson (2003)highlight two types of commercialisation policies; the bottom-up The commercialisation of research by public-funded research institutes in Malaysia 
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approach  and  the  top-down  approach.  The  bottom-up  approach  emphasises  the 
experimentation  of  the  best  commercialisation  policies  in  the  exploitation  of 
intellectual  property  by  PRIs;  whilst  the  top-down  approach  is  a  policy  that 
practices dependency towards government assistance in the commercialisation of 
research  output  (Goldfarb  &  Henrekson,  2003).  Most  American  universities 
according  to  Goldfarb  &  Henrekson  (2003),  practice  a  bottom-up  approach  in 
commercialising  their  research  outputs  to  promote  more  research 
commercialisation.  However,  practicing  the  bottom-up  approach  does  not 
necessarily  mean  that  commercialisation  success  is  achievable  (Goldfarb  & 
Henrekson, 2003). Other contributing factors should also be taken into account, 
including competitive forces practiced by PRIs in competing for research funds. If 
PRIs find no reasons to compete, then the use of top-down or bottom-up approach 
policies  will  not  provide  any  significant  difference  towards  the  number  of 
commercialised research outputs.   
` 
There are many types of commercialisation methods. These include licensing (Allen 
Consulting Group, 2004; Hindle & Yencken, 2004; Lowe, 1993), collaborations 
(Hindle  &  Yencken,  2004;  Lambert,  2003;  Lowe,  1993),  joint  ventures  (Allen 
Consulting Group, 2004; Hindle & Yencken, 2004; Lowe, 1993), start-up or spin-
off  companies  (Allen  Consulting  Group,  2004;  Goldfarb  &  Henrekson,  2003; 
Hindle & Yencken, 2004; Lowe, 1993), consultancy (Goldfarb & Henrekson, 2003; 
Hindle  &  Yencken,  2004;  Lambert,  2003),  sponsored  research  (Goldfarb  & 
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It is believed that the correct method of commercialisation chosen can increase the 
likelihood of the research to be commercialised (Lambert, 2003).  However, in this 
study,  the  commercialisation  method  determined  by  the  institution  does  not 
influence  the  commercialisation  of  research  success  among  PRIs.  Thus  H9  is 
rejected. The reason for this outcome may be that the correct choice of method can 
help researchers in the decision on how the product should enter and be placed in 
the market, however in Malaysia, there are various methods used to commercialise 
the product. The significant difference in the type of method used poses a barrier as 
to  how  the  method  can  be  standardised.  Therefore,  the  inconsistencies  in  the 
method used make it difficult to assume whether there is in fact one correct way of 
commercialising  research  outputs  by  PRIs.  In  addition  the  rejection  of  this 
hypothesis  may  also  be  because  researchers  felt  that  there  are  other  important 
determinants for commercialisation success rather than the method, which comes at 
the later stage of the commercialisation process.     
 
The study shows that  continuous  researcher involvement  does  not  influence the 
commercialisation of research success among PRIs, hence H10 is rejected. Goldfarb 
&  Henrekson  (2003)suggest  that  continuous  involvement  by  the  researcher  is 
needed to assist in the commercialisation of research, or else, commercialisation 
will  never  happen.  This  is  highlighted  further  by  Jensen  &Thursby  (2001),who 
found at least 71% of inventions require further involvement from the researcher, 
for it to be commercialised successfully. Nevertheless, researchers in Malaysia do 
not seem to exercise this level of involvement. Unclear policies and poor incentives The commercialisation of research by public-funded research institutes in Malaysia 
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have  discouraged  the  involvement  of  the  researcher  after  the  research  has  been 
completed, as the focus of most of the researchers is during the completion of the 
research but not during the commercialisation process. This is at times due to the 
strict work attachment with their institutions, as well as their focus in publishing 
rather than commercialising research.     
 
The existence of a commercialisation unit does influence the commercialisation of 
research success among PRIs in this study, therefore H11 is accepted supporting 
that  there  is  a  need  for  PRIs  to  establish  a  commercialisation  unit  in  their 
institutions.  Commercialisation  units  can  be  in  the  form  of  innovation  centres, 
incubators,  patenting  offices,  and  seed  capital  funds  (Allen  Consulting  Group, 
2004). This unit functions as a support centre in the commercialisation activities, 
particularly when the researcher has no knowledge in the commercialisation process 
and entrepreneurial skill. In some research institutions, this unit is also called a 
technology transfer office (TTO), and also acts as an intermediary that links PRIs 
with the industry in the market (Howard, 2003).   
 
Table 4.12 presents a summary of all hypotheses in this study based on the results 
of multiple regression analysis in this Chapter. 
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Table 4.12 Summary of hypotheses results with multiple regression analysis 
Hypotheses of the study  Significance 
Level 
Results 
H1  Joint intellectual property ownership positively 
influences  the  success  of  research 
commercialisation in PRIs . 
 - The number of research staff 
 
 
 
0.003 
 
Hypothesis 
Supported 
H2  Intellectual  property  owned  by  the  researcher 
positively  influences  the  success  of  research 
commercialisation in PRIs. 
- Total number of commercialised research  
 
 
 
0.034 
 
Hypothesis 
Supported 
H3  Entrepreneurial  culture,  high  level  of  motivation 
and  high  level  of  entrepreneurial  skill  positively 
influence the success of research commercialisation 
in PRIs. 
 
>0.05 
 
Hypothesis not 
Supported 
H4  The  type  of  researcher  compensation  positively 
influences  the  success  of  research 
commercialisation in PRIs.  
-The number of research staff 
-Patent applications filed 
-Patent issued 
 
 
 
0.024 
0.037 
0.044 
 
Hypothesis 
Supported 
H5  Early  stage  financing  positively  influences  the 
success of research commercialisation in PRIs. 
 
>0.05 
Hypothesis not 
supported 
H6  Financial  Incentives,  a  commercialisation  culture, 
and high rewards and effective promotion systems 
positively  influence  the  success  of  research 
commercialisation in PRIs. 
 
>0.05 
 
Hypothesis not 
supported  
 
H7  Collaboration between PRIs and industry positively 
influences research commercialisation in PRIs. 
 
>0.05 
 
Hypothesis not 
supported  
H8  Top-down  commercialisation  policies  positively 
influence the success of research commercialisation 
in PRIs. 
 
>0.05 
 
Hypothesis not 
supported  
H9  Commercialisation  methods  determined  by  the 
institution  positively  influence  the  success  of 
research commercialisation in PRIs. 
 
>0.05 
 
Hypothesis not 
supported  
H10  Continuous  researcher  involvement  in  the 
commercialisation process positively influences the 
success of research commercialisation in PRIs. 
 
>0.05 
Hypothesis not 
supported  
H11  Having  a  Commercialisation  unit  positively 
influences  success  of  the  commercialisation  of 
research in PRIs. 
-Number  of  licensing  executed  (including  licence, 
option and assignments) 
-The number of start-up companies formed 
 
 
0.001 
 
0.006 
 
Hypothesis  
Supported The commercialisation of research by public-funded research institutes in Malaysia 
 
 
 
128 
4.4  Summary and Implications 
 
Overall the study shows that only 30% of the researchers have commercialised their 
research output during their employment with their current institutions. This finding 
implies  that  perhaps  little  effort  has  been  made  by  both  PRIs  and  individual 
researchers in Malaysia in commercialising their research outputs, and that there is 
an opportunity to encourage more commercialisation of research outputs by PRIs in 
Malaysia.  The  low  involvement  of  PRIs  in  the  commercialisation  activities  is 
evidenced by the low number of research outputs that have been commercialised 
although millions of research funds have been allocated for research purposes. This 
somehow affected the way this research has been conducted however, given the 
response rates and reluctance to get involved in the study which was attributed to 
the lack of experience in commercialisation activities.  
 
Despite  the  literature  highlighting  many  factors  which  contribute  to  the 
commercialisation of research, the qualitative study supported that only four key 
success  factors  were  analysed.  These  factors  related  to  the  existence  of  an 
entrepreneurial culture, high level of motivation and high level of entrepreneurial 
skill; the type of researcher compensation, financial Incentives, a commercialisation 
culture, and high rewards and effective promotion systems; and the existence of a 
commercialisation unit.  
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Out of the four key success  factors analysed, the researchers felt that  the most 
important key success factors is the financial incentives, commercialisation culture 
and rewards and promotion systems available in the institutions. The next most 
important ﾠkey ﾠsuccess ﾠfactors ﾠfor ﾠcommercialisation ﾠperceived ﾠby ﾠthe ﾠresearchers’ ﾠ
are the availability of a commercialisation unit. The presence of this unit is seen to 
expedite and encourage the research commercialisation. As such to enhance the 
commercialisation  process,  PRIs  should  work  toward  establishing  a  dedicated 
commercialisation unit in their institution which acts as an intermediary between 
researcher  and  the  market/industry  and  a  way  of  encouraging  more 
commercialisation research efforts. 
 
  Besides that, from the list of key success factors studied, the mean scores given by 
the researchers to PRIs are mediocre. This shows that more effort need be made by 
PRIs  to  improve  the  implementation  of  the  key  success  factors  to  ensure  that 
commercialisation effort will be successful. 
 
In order to examine whether all previously stated key success factors do have an 
influence towards the commercialisation research success, a total of 11 hypotheses 
of this study have been developed. All hypotheses developed in this study were 
analysed  using  SPSS  Statistical  Package  for  Social  Sciences  (SPSS)  Windows 
Version 16.0. In order to examine how these factors affected the commercialisation 
research success,  both  correlation  and  regression tests  were  run during the data 
analysis process. In this study, a list of commercialisation indicators that act as an The commercialisation of research by public-funded research institutes in Malaysia 
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evidence which shows that there is a commercialisation of research carried out by 
PRIs, were used and adopted from a research undertaken by the Department of 
Education Science and Training Australia (2004a). The commercialisation evidence 
as  listed  are  number  of  research  commercialisation  staff,  research  expenditure, 
invention disclosures, patent applications filed, patents issued, licences executed, 
income arising from licensing and start-up companies formed. 
 
From the test conducted, it was found that from the 11 key success factors, only 
four  key  success  factors  were  found  to  have  a  significant  relationship  with  the 
commercialisation evidence as listed earlier and have an influencing factor towards 
the success of commercialisation of research. The relationship between these key 
success factors and the commercialisation evidence were shown by the ß obtained 
during the regression analysis. 
 
The first key success factor that was found to be significant is joint intellectual 
property ownership which has a significant relationship with the commercialisation 
evidence  of  the  total  number  of  commercialised  research  with  ß  =  -0.261  and 
significance value, P = 0.003 
 
The next key success factor is the intellectual property owned by the researcher 
which has a significant relationship with commercialisation evidence of the number 
of research staff with ß = 0.200 and significance value, P = 0.034. 
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The type of researcher compensation was the other key success factor that was 
found to have a relationship with three types of commercialisation evidence. This 
includes the number of research staff with ß = 0.299 and significance value, P = 
0.024; patent applications filed with ß = 0.271 with significance value, P = .037; 
and patent issued with ß = 0.263 and with significance value, P = 0.044. 
 
The last key success factor that was found to be significant in this study was having 
a  Commercialisation  unit.  Commercialisation  was  found  to  have  a  significant 
relationship  with  two  commercialisation  evidence.  This  includes  the  number  of 
licensing executed (including licence, option and assignments) with ß = 0.405 and 
with significance value, P = 0.001; and the number of start-up companies formed 
with ß = 0.346 and with significance value, P = 0.006. 
 
As a summary the four key success factors that were found to have a significant 
relationship  with  the  commercialisation  evidence  are  joint  intellectual  property 
ownership,  intellectual  property  owned  by  researcher,  researcher  compensation, 
having commercialisation unit. 
 
The correlations and regressions test results reveals that only four hypotheses or 
four key determinants of commercialisation success factor that have a significant 
relationship with the commercialisation evidence. This shows that these key success 
factors also have an effect towards the research commercialisation success. Besides The commercialisation of research by public-funded research institutes in Malaysia 
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that, researchers in this study also provide their opinions on the ideal key success 
factors determining the commercialisation research success. 
 
Therefore,  in  proposing  the  most  suitable  commercialisation  approach,  it  is 
adequate to suggest that the most appropriate commercialisation approach should 
take  into  consideration  both  opinions  of  researchers  as  well  as  all  key  success 
factors  that  were  found  to  be  significant  in  this  study  to  ensure  the 
commercialisation research success. 
 
As  mentioned  earlier,  researchers  believe  that  among  all  commercialisation  key 
success  factors,  financial  incentives,  commercialisation  culture  and  rewards  and 
promotion systems available in the institutions seems to be important and an ideal 
key success factor in encouraging more commercialisation research success. The 
second  ideal  key  success  factor  was  followed  by  the  availability  of  a 
commercialisation unit since the researchers believe with the presence of this unit is 
able to encourage the research commercialisation. Another two ideal key success 
factors as highlighted by the researchers are entrepreneurial culture, motivation and 
entrepreneurial skill; and the type of researcher compensation such as equity, salary, 
research grants and royalty which were perceived as necessary in order to ensure 
commercialisation success. 
 
On the other hand, from the regression results all the four key determinants which 
include the  joint intellectual property ownership,  intellectual property  owned by The commercialisation of research by public-funded research institutes in Malaysia 
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researcher, researcher compensation and the commercialisation unit were found to 
be  significant  and  as  such  should  be  taken  into  consideration  if  the 
commercialisation effort is to be successful in Malaysia. 
 
Although,  financial  incentives,  commercialisation  culture  and  rewards  and 
promotion systems; and entrepreneurial culture, motivation and skill; were found to 
be not significant in the regression results in this study but looking at the opinions 
of  the  researchers  whom  have  a  direct  involvement  in  producing  the  research 
outputs  that  will  be  commercialised,  these  two  key  success  factors  should  be 
considered as among the commercialisation key success factors. 
 
Besides that, this  study has  recognised several  key  commercialisation  indicators 
which  include  the  number  of  research  commercialisation  staff,  research 
expenditure, invention disclosure, patent applications filed, patents issued, number 
of  licensing  executed  (including  licence.  option  and  assignments),  income  from 
licenses,  the  number  of  start-up  companies  formed,  total  number  of  published 
research and total number of commercialised research.  It is also important to note 
that  the  number  of  research  staff  also  considered  the  main  indicator  for 
commercialisation  activity  although  it  seems  to  have  an  indirect  effect  towards 
commercialisation activity as compared to the other commercialisation indicators. 
Since, PRIs usually would hire more administrative staff to administer the higher 
commercialisation activity faced by their respective department. Therefore, this can The commercialisation of research by public-funded research institutes in Malaysia 
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be  concluded  that  the  research  commercialisation  staff  is  a  good  indicator  of 
research commercialisation activity in PRIs. 
 
4.5   Chapter summary 
 
The first section of this  Chapter described the qualitative research result that is 
focusing on the semi-structured interviews results. It is followed by discussions on 
the  semi-structured  results,  which  covered  issues  such  the  description  of  the 
interviewees’ ﾠ organisational ﾠ profile ﾠ and ﾠ the ﾠ outcome  of  the  semi-structured 
interview. The semi-structured interview questions consistof both close-ended and 
open-ended questions. Some questions are designed according to the attitude rating 
scales  which  use  7-point  Likert  scale  while  some  questions  employs  the 
determinant-choice ﾠquestion ﾠthat ﾠprovide ﾠ‘Yes’ ﾠand ﾠ‘No’ ﾠanswer. ﾠ ﾠThe ﾠinformation ﾠ
gathered in the semi-structured interviews includes general characteristics of the 
sample,  commercialisation  unit,  Research  Park  or  business  incubator, 
commercialisation  of  research  outputs,  method  used  in  the  commercialisation 
process, factors influencing the commercialisation of research output and problems 
and issues related to the commercialisation of research outputs. 
 
The second section of this Chapter presented and discusses all quantitative results in 
this study. This includes general ﾠdescription ﾠof ﾠthe ﾠrespondents’ ﾠprofile, ﾠexploratory ﾠ
factor analysis, reliability testing of all items, correlations and regression analysis. 
As previously mentioned in Chapter 1 of this thesis, the main purpose of this study The commercialisation of research by public-funded research institutes in Malaysia 
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is  to  investigate  all  key  success  factors  that  determine  the  success  of 
commercialisation  of  research  by  public-funded  research  institutes  (PRIs)  in 
Malaysia. An investigation was conducted to examine whether all identified key 
success factors do influence the commercialisation of research by PRIs in Malaysia. 
Accordingly, 11 hypotheses were developed in this study. Hypotheses of this study 
are classified according to the key variables that are predicted to contribute to the 
success of commercialisation of research. As presented earlier, the findings shows 
that only four out of 11 hypotheses tested were accepted.  The commercialisation of research by public-funded research institutes in Malaysia 
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CHAPTER 5 
IMPLICATIONS AND CONCLUSIONS  
 
5.1  Introduction 
 
This Chapter serves as a final of this thesis and presents the summary of findings of 
this study, research and practical implications of the study outcomes, limitations of 
the study, and directions for future research. This Chapter begins with highlighting 
a synopsis of the major findings of this study. Discussion as to the research and 
practical implications and limitations of the study are also presented. This Chapter 
concludes with the future directions of this research and conclusions of the study. 
 
5.2  Refined model of key research commercialisation success in Malaysia 
 
 
 
 
 
 
 
Figure  5.1  Refined  model  of  key  research  commercialisation  success  in 
Malaysia  
Joint intellectual property ownership 
Intellectual property owned by researcher 
The type of researcher compensation 
Having a Commercialisation unit 
Success of the 
commercialisation of 
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This  study  has  found  that  for  research  commercialisation  to  be  successful,  the 
model in Figure 5.1 is a good starting point. 
 
This refined model of this study is believed to provide guidance as to how the 
commercialisation of research should be conducted.  
 
5.3  Summary of findings 
 
The main purpose of this study was to identify the key determinants of research 
commercialisation  success  among  public-funded  research  institutes  (PRIs)  in 
Malaysia.  This  study  adopted  both  qualitative  and  quantitative  data  collection 
methods. The respondents of this study were all researchers in PRIs (Appendix 1 
and 2) in Malaysia (n=38).  
 
This study has found that the number of research commercialised seems to be very 
low. Only 30% of the researchers have commercialised their research output during 
their employment with their current institutions.  
 
From the findings, this study has found that most PRIs are not commercialising 
their  research  output  from  their  institutions  due  to  various  factors.  One  of  the 
factors  that  were  found  to  be  a  significant  predictor  in  the  research 
commercialisation success is the intellectual property ownership. The tendency for 
research to be commercialised is very high if the research is jointly owned by both The commercialisation of research by public-funded research institutes in Malaysia 
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PRIs and the researcher. Other than that, PRIs should also take into consideration 
the compensation that should be given to the researcher in order for them to be 
interested in commercialising their research output due to the other commitments 
that  they  have  to  their  institutions.  The  last  key  determinant  to  the  success  of 
commercialisation of research is the importance of having a commercialisation unit 
as  an  intermediary  between  the  researcher  and  the  industry.    Apart  from  these 
factors, from the opinions given by the researchers on the ideal factors towards 
commercialisation  success,  financial  incentives,  commercialisation  culture  and 
rewards and promotion systems; and entrepreneurial culture, motivation and skill; 
were highlighted by the researchers as important factors that are needed to ensure 
the commercialisation success.  
 
5.4  Implications of the findings 
 
5.4.1  Theoretical implications 
 
This study is believed to have contributed theoretically to the existing literature on 
commercialisation. The study helps to fill gaps in the existing commercialisation 
literature  by  examining  relevant  commercialisation  key  success  factors  that  are 
believed to influence the commercialisation research success within the Malaysian 
context.  The  listing  of  all  key  variables  is  very  important  since  most  previous 
research (Allen Consulting Group, 2004; Goldfarb & Henrekson, 2003; Klofsten & The commercialisation of research by public-funded research institutes in Malaysia 
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Jones, 2000; Rasmussen et al., 2006) concentrates only on investigating one key 
success factor at a time while doing research on commercialisation success.  
 
The issue on whether the key success factor is relevant or not to the institution that 
is  being  researched  seems  to  be  one  major  problem  that  can  occur  during  the 
research process. Previous literature has been limited in examining only one factor 
at a time.   
 
This  research  looks  at  11  key  success  factors.  Four  factors  were  found  to  be 
significant predictors of commercialisation success in this study, suggesting that 
there is a need to examine factors which are unique to each institution as well as 
establish a common set of factors which can influence commercialisation in any 
setting.  
 
The use of PRIs in this study also provides insights from the perspective of both 
universities  and  research  institutions.  This  combination  of  insights  from  both 
parties has allowed a greater understanding of the  commercialisation process in 
both  institutions.  This  is  another  significant  contribution  of  the  current  study.  
Existing literature (see Etzkowitz & Leydesdorff, 2000; Goldfarb & Henrekson, 
2003; Lambert, 2003) conduct research that has focussed either only on universities 
or  research  institutes,  but  not  both(Australian  Information  Industry  Association, 
2002; Beise & Stahl, 1999). This approach has been considered a limitation of past The commercialisation of research by public-funded research institutes in Malaysia 
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research, especially since the opinions from both parties are relevant since both 
parties are actively involved in producing research outputs.  
 
Therefore, this study is believed to have contributed theoretically to the previous 
literature. 
 
5.4.2  Practical implications 
 
This study which is exploratory in nature examined all relevant key success factors 
in  the  commercialisation  of  research  outputs  by  PRIs  in  Malaysia.  This  study 
reported  that  the  commercialisation  output  in  Malaysia  is  considered  very 
low.These outcomes suggest that there are implications for government and PRIs to 
develop  programmes  to  encourage  more  research  to  be  commercialised  in  the 
future.  
 
The  findings  of  this  study  gave  an  overview  on  the  overall  performance  and 
practice of PRIs in Malaysia in the commercialisation of their research output. This 
information is very crucial for the government which is represented by MOSTI to 
keep track of the number of research commercialised by PRIs since much money 
has been spent for research and commercialisation purposes. 
 
The findings from both the semi-structured interview process and survey support 
that in order for commercialisation to be successful; there are a few issues that need The commercialisation of research by public-funded research institutes in Malaysia 
 
 
 
141 
to be taken into account. Intellectual property ownership issue should be taken care 
of in order to promote commercialisation of research output. This study suggested 
that the most successful commercialised research is research that is jointly-owned 
by both researchers and PRIs. Allen Consulting Group (2004) suggested that there 
should be a general agreement that intellectual property should be owned by the 
research organisations in which it was generated in order to maximise the benefits 
of the research produced as well as to promote research commercialisation.  
 
Besides that, researcher should also be given certain remuneration or compensation 
for their involvement in the commercialisation of research. The type of incentives 
or compensation that can be given to the researcher include higher salaries, greater 
royalties and equity in spin-off companies, with access to research grant money as 
the preferred form of incentive. According to Allen Consulting Group (2004), in 
giving away certain benefits to researchers, PRIs should take into account that the 
value of a share of eventual returns from commercialisation may be so little given 
the time lines may be long and outcomes are very uncertain. This can be resolve 
through  the  payment  of  short-term  bonuses  when  their  research  outcomes  are 
assessed. Apart from that, short-term bonuses could also be paid in addition to 
researchers  keeping  their  share  until  the  commercialisation  process  completed. 
Allen Consulting Group (2004) also added that some trade off could also be offered 
between the size of short-term cash bonus paid and the researcher’s ﾠshare ﾠof ﾠfinal 
commercialisation  profits.  In  addition  to  that, promotion criteria for researchers The commercialisation of research by public-funded research institutes in Malaysia 
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should  also  include  the  contribution  that  researchers  make  to  the  successful 
research commercialisation.  
 
Besides  that,  PRIs  should  get  in  touch  on  what  is  happening  between  their 
researcher  and  industry.  This  is  made  possible  through  the  establishment  of  an 
intermediary that link between PRIs, researcher and industry. That is why there is a 
need  for  PRIs  to  establish  a  commercialisation  arm  or  unit  that  acts  as  an 
intermediary between PRIs and industry. 
 
In order to get connected with the market and industry, this study supports that 
every institution should have its own commercialisation unit. This is to ensure that 
the  researcher  whom  does  not  have  any  skills  or  experience  in  the 
commercialisation  process  can  be  assisted  during  the  commercialisation  of  the 
research  output  as  well  as  encouraging  more  commercialisation  efforts  among 
researchers.   
 
All the issues discussed are considered valuable in an effort to increase the low 
involvement of PRIs and individual researchers in the commercialisation activities. 
Factors  such  as  the  intellectual  property  ownership,  the  type  of  researcher 
compensation  and  the  existence  of  a  commercialisation  unit  are  believed  to 
influence the commercialisation of research output among researchers. The list of 
commercialisation  key  success  factors  can  be  set  as  a  benchmark  in  the 
commercialisation  effort  made  by  PRIs  and  individual  researcher  as  well  as The commercialisation of research by public-funded research institutes in Malaysia 
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government  in  creating  relevant  commercialisation  policies  to  encourage  more 
commercialisation activities among PRIs in Malaysia. These findings also provide a 
lot of valuable information regarding the commercialisation of PRIs research in 
Malaysia. Although most PRIs all over the world are having the same problem like 
Malaysia, but, to remain competitive in the market, Malaysia needs to be more 
proactive in producing more innovative research and make it well-known to the 
public by commercialising a higher number of research carried out by PRIs. This 
may  involve  top  management  of  PRIs  to  be  exposed  to  business  practices  and 
business experience, since the educational background of most top management of 
PRIs are science-based and not business-based. 
 
Accordingly,  the  findings  of  this  study  have  made  a  significant  contribution  of 
knowledge to the realm of innovation and commercialisation of research. The list of 
key success factors can assist in the process of understanding and acknowledging 
the important factors that contribute to the success of research commercialisation 
thus will enhance the commercial potential of any research outputs. 
 
5.5  Limitations and directions for further research  
 
5.5.1  Limitations of study 
 
This study has several limitations that become the obstacles during the conduct of 
this  study. The limitations include the complexity in  researching the innovation The commercialisation of research by public-funded research institutes in Malaysia 
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concept, the low involvement of both PRIs and researchers in this study, no specific 
established  research  instruments  found  in  the  literature  and  the  lower  values  of 
Cronbach alphas during the reliability-testing phase. These limitations are discussed 
in this section. 
 
The concept of innovation is very broad and has many dimensions (Avermaete et. 
al., 2003; Cronford, 2006; Lundvall, 2006; Mole & Worrall, 2001).  As presented in 
Chapter  2  of  this  thesis,  there  are  various  considerations  in  any  discussion  of 
innovation which needs to include such issues as  sources of innovation, types of 
innovation , and implications of innovations amongst other concerns.  This myriad 
of factors has contributed to the complexity in measuring the type of innovation that 
was the focus of this research (Avermaete et. al., 2003; Cronford, 2006; Lundvall, 
2006; Mole & Worrall, 2001). 
 
The low involvement of both PRIs and researchers in this study has affected the 
findings  of  this  study.  Generalisations  of  the  findings  can  only  be  made  with 
caution as the number of both PRIs and researchers involved in this study were low. 
It has been observed that a majority of the researchers and PRIs were reluctant to 
get involved in the study due to various reasons. One reason stated by both PRIs 
and researchers is that most PRIs as well as researchers have no experience in the 
process of commercialisation therefore, felt they had no information to provide in 
regards to the commercialisation of research and therefore did not participate in this 
study.  Other  reasons  given  by  the  institutions  were  related  to  confidentiality  of The commercialisation of research by public-funded research institutes in Malaysia 
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information  about  research  and  commercialisation  activities.  Most  information 
gathered  in  this  study  seemed  to  be  very  restricted  and  only  meant  for  each 
institution to keep. Thus, only a few institutions and researchers were willing to get 
involved in this study. Although the findings from the questionnaire reported that 
30% of researchers acknowledged that they have successfully commercialised their 
research, this number might be biased since a majority of researchers who did not 
commercialise  refused  to  fill  in  the  questionnaire.    This  may  have  affected  the 
results of the study.  
 
Limited existing measurement scales investigating the problem at hand meant that 
this  thesis  also  became  about  the  development  of  unique  survey  items.    Data 
collected from the qualitative interviews were used to develop the measurement 
scales.  This process may be considered to be limited based on the low number of 
respondents, but many of the measures were reflective of what was considered in 
the literature but more importantly by researchers. 
 
This  approach  may  have  influenced  the  results  which  pertained  to  the  alpha 
reliabilities  calculated  for  the  resultant  measures,  and  would  require  additional 
research to examine issues of generalisation and further tests for reliability.   
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5.5.2  Future research directions 
 
This study has provided a good benchmark in understanding ﾠfrom ﾠthe ﾠresearchers’ ﾠ
perspectives the requirements for a successful commercialisation of research.   
 
In conducting the future research of this study, attention should be given to each of 
the commercialisation key issues. Since this study is more exploratory in nature, 
future research would need to validate and clarify the role of each of these factors, 
in  contributing  to  the  success  of  research  commercialisation.  Research  in  areas 
similar to the Malaysian context would be a good starting place.  
 
Other than that, future research should also consider intellectual property owned by 
researcher  as  the  antecedent  since  the  variable  seems  to  be  the  prerequisite  for 
commercialisation  and  can  take  the  level  of  researcher  involvement  as  the 
moderating variable and use commercialisation unit as the mediating variable since 
the  existence  of  commercialisation  unit  is  the  main  important  key  element  in 
making the research commercialisation to be successful in researching the research 
commercialisation success in the future. 
 
Future research should also consider the way to attract more PRIs and researchers to 
participate in this study in order to make generalisations on the whole population of 
PRIs  in  Malaysia.  Since  the  low  response  rate  encountered  in  this  study  has The commercialisation of research by public-funded research institutes in Malaysia 
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hindered  broad  generalisations  being  made  on  the  commercialisation  practices 
among PRIs in Malaysia. 
 
In conducting research on commercialisation, a case study method could also be 
used to focus on a single PRI particularly an established university in Malaysia. 
Research funding received by an established university is higher as compared to a 
new university due to the higher number of senior lecturers and professors in this 
kind of university.  Another suggestion for future research is to examine university 
and research institutes separately. Due to the lower number of research participants 
in this study, this research has included both university and research institution. In 
order to  have an ideal  view on the best  practice of commercialisation practices 
applied by university or research institution, these two institutions could to tease out 
any differences in their institutional objectives. 
 
5.6  Conclusions 
 
The low number of commercialisation of research outputs by PRIs in Malaysia has 
prompted a need to conduct a study that investigates reasons why this problem 
occurs.  According to the previous research, there are various reasons for the little 
commercialisation efforts being made to commercialise research outputs. Among 
reasons  stated  are the  research  conducted are often of low quality  research, no 
commercialisation  unit  exist in  the  institutions  that  can  assist  in  the  process  of 
commercialisation  and  researcher  compensation  given  to  the  researchers  for The commercialisation of research by public-funded research institutes in Malaysia 
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commercialising  their  research  outputs  are  not  attractive.  Since  there  are  many 
contrasting views on which factor seems to contribute more towards the success of 
research commercialisation thus this study is conducted. 
 
This study has found that the most important key findings of this study are the 
listing  of  all  key  success  factors  that  are  believed  to  determine  the  success  of 
commercialisation of research by PRIs in Malaysia. The key success factors can 
provide ﾠguidance ﾠto ﾠboth ﾠPRIs ﾠand ﾠindividual ﾠresearchers ﾠon ﾠthe ﾠdos ﾠand ﾠdon’ts ﾠin ﾠ
commercialising  their  research  outputs.  Four  important  key  success  factors  that 
need to  be taken into account  if the Malaysian government  as  well as PRIs  to 
commercialise  their  research  outputs  successfully.  In  addition,  two  additional 
factors which were not found significant but which the researchers believed should 
be ideal factors to be included to ensure commercialisation success need to also be 
considered. 
 
5.7  Chapter summary 
 
This chapter provides the summary of major findings of this study and conclusions 
of this study. This chapter begins by highlighting the major findings of this study. It 
is then followed by discussions of the implication of the findings found in this 
study. The major findings of this study were gathered during the exploratory and 
descriptive research of this study. Besides that, this study also experienced some 
problems during the conduct of this study. This is presented in the limitations of the The commercialisation of research by public-funded research institutes in Malaysia 
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study. In order to tackle this study in the future, the future research direction was 
also  highlighted  and  outlined  in  this  chapter.  This  chapter  concludes  with  a 
conclusion given on all discussions that were presented in the previous chapter as 
well as in this chapter. The conclusion for this study outlined all important aspects 
of this study.  
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 APPENDIX 3 
Semi-Structured Interview Schedule 
 
Thank you for participating in this interview.  In a few minutes I will be asking you questions 
which relate to the commercialisation of research projects in your institution.  Please stop me at 
any time if you are unsure of what the question is referring to.  Remember that at any time 
during the interview, you can choose to no longer participate. Also you can choose not to 
answer any particular question because of privacy or confidentiality consideration.   
 
Before we get started can I please ask you to fill in the consent form (if this has not been 
already done).   
 
 
SECTION A: RESEARCH ACTIVITIES 
 
A.1) What are the key areas of research in your institution? (Please tick appropriate boxes) 
a.  Engineering sciences 
b.  Information, computer and communication technologies  
c.  Applied sciences and technologies 
d.  Economics, business and management 
e.  Agricultural sciences 
f.  Others (please specify)  
  ______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
 
A.2) Please  specify  the  total  amount  of  research  funds  received  from  the  government  for 
research purposes. (I will respect your decision if you do not want to provide an answer 
to this question) 
RM________________________ per year.   2 
 
 
 
A.3) Please specify the amount of research funds allocated to various research fields in your 
institution. (I will respect your decision if you do not want to provide an answer to this 
question) 
 
 
Field of research  Amount allocated 
(RM)/year 
Please state the reason for the 
amount allocated 
Engineering sciences     
 
 
Information, computer and 
communication technologies  
   
Applied sciences and 
technologies 
   
Economics, business and 
management 
   
Agricultural sciences 
 
   
Others (Please specify) 
 
 
 
 
   
 
 
A.4) The number of research outputs being produced every year  
________________ Research outputs per year.  
 
   3 
 
 
It will be helpful to this research project if you can provide the following information about 
these outputs. (Optional) 
 
(Please attach information about additional research outputs if space provided is insufficient) 
Project Title  Research Expenditure  Date 
 
 
 
   
 
 
 
   
 
 
 
   
 
 
 
   
 
 
 
   
 
 
 
   
 
 
 
   
 
 
 
     4 
 
A.5) Please indicate the strength of your agreement or disagreement on which of these factors 
determine what research is undertaken in your institution. 
 
  Strongly disagree            Strongly agree 
a.  All  research  should  be  determined  by 
market/industry  
1  2  3  4  5  6  7 
b.  All  research  should  be  determined  by 
inventor/researcher 
1  2  3  4  5  6  7 
c.  All  research  should  be  determined  by  both 
market/industry and researcher/inventor 
1  2  3  4  5  6  7 
d.  All  research  should  be  determined  by  the 
government 
1  2  3  4  5  6  7 
e.  All  research  should  be  determined  by  the 
institution 
1  2  3  4  5  6  7 
f.  Others 
______________________________________________________________________
______________________________________________________________________ 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
   5 
SECTION B: COMMERCIALISATION  UNIT,  RESEARCH  PARK  OR  BUSINESS 
INCUBATOR 
 
B.1.a)  Does  your  institution  have  any  unit/department/office  that  manages  the 
commercialisation  activities  in  your  institution?  (Please  tick  the  most  appropriate 
response) 
a.  No.(Please proceed to question B.2.a) 
b.  Yes (Please state the name of the unit/department/office) 
    ________________________________________________________________ 
 
B.1.b)  Is the main function of this unit/department/office do manage activities related to the 
commercialisation of research? 
a.  Yes  
b.  No. (Please specify)  
______________________________________________________________________ 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
B.1.c)  How  many  staff  are  employed  in  this  unit/department/office  to  manage  the 
commercialisation of research? 
_____________________ People. 
 
B.2.a)  Does your institution own and operate a research park or business incubator? 
a.  No (Please proceed to Section C) 
b.  Yes (please state the name) 
______________________________________________________________________ 
   
   6 
B.2.b)  The main function of this research park or business incubator is to manage activities 
related to the commercialisation of research. 
a.  Yes  
b.  No. (Please specify)  
______________________________________________________________________ 
______________________________________________________________________ 
______________________________________________________________________ 
______________________________________________________________________
______________________________________________________________________ 
 
B.2.c)  How  many  staff  are  employed  in  this  unit/department/office  to  manage  the 
commercialisation of research? 
____________________ People. 
 
   7 
SECTION C: COMMERCIALISATION OF RESEARCH OUTPUTS 
 
C.1)  Specify  the  total  number  of  research  outputs  that  have  been  commercialised  in  your 
institution?  
_____________________research outputs. 
 
It will be helpful to this research project if you can provide the following information about 
these outputs.  
(Please attach information about additional research outputs if space provided is insufficient) 
Project Title  Time taken to 
commercialise the research 
project. 
Date 
completed 
 
 
 
   
 
 
 
   
 
 
 
   
 
 
 
   
 
 
 
   
 
 
 
   
   8 
C.2)  Please indicate the strength of agreement or disagreement on key indicators that measure 
the commercialisation activities in your institution. 
 
  Strongly disagree            Strongly agree 
a.  Research commercialisation staff  1  2  3  4  5  6  7 
b.  Research expenditure  1  2  3  4  5  6  7 
c.  Invention disclosures  1  2  3  4  5  6  7 
d.  Patents applications filed and patents issues  1  2  3  4  5  6  7 
e.  Start-up companies  1  2  3  4  5  6  7 
f.  Collaborations  1  2  3  4  5  6  7 
g.  Licensing  1  2  3  4  5  6  7 
h.  Consultancy  1  2  3  4  5  6  7 
i.  Publications  1  2  3  4  5  6  7 
j.  Others (please specify) 
______________________________________________________________________
______________________________________________________________________ 
______________________________________________________________________ 
 
C.3)  What are the stages involved in the commercialisation process? (Multiple responses are 
acceptable) 
a.  Research disclosure 
b.  Idea assessment (whether to allow publication or to 
protect the intellectual property) 
c.  Licensing to established companies or creating new 
spin-out companies. 
d.  Other stages involved (please specify) 
______________________________________________________________________ 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________   9 
SECTION D: METHOD USED IN THE COMMERCIALISATION PROCESS 
 
D.1) What  is/are  the  method/s  of  commercialisation  currently  applied  in  your  institution? 
(Multiple responses are acceptable) 
a.  Licensing 
b.  Spin-outs 
c.  Collaborations 
d.  Joint venture 
e.  Consultancy 
f.  Publications 
g.  Others (Please specify) 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
D.2) Please indicate the strength of agreement or disagreement on factors that influence the 
choice of methods used in the commercialisation of research outputs. 
 
  Strongly disagree            Strongly agree 
a.  The intellectual property issue  1  2  3  4  5  6  7 
b.  The  level  of  involvement  of  an  inventor  or 
researcher 
1  2  3  4  5  6  7 
c.  Remuneration to an inventor or researcher  1  2  3  4  5  6  7 
d.  The  policy  of  commercialisation  developed  by 
the institution  
1  2  3  4  5  6  7 
e.  The inventor/researcher preference  1  2  3  4  5  6  7 
f.  The institution preference  1  2  3  4  5  6  7 
g.  The industry/market preference  1  2  3  4  5  6  7   10 
h.  Others (Please specify) 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
D.3) Please indicate the strength of agreement or disagreement on the problems related to the 
choice of methods in the commercialisation of research. 
 
  Strongly disagree            Strongly agree 
a.  The  policy  of  commercialisation  developed  by 
the institution  
1  2  3  4  5  6  7 
b.  The involvement of the inventor/researcher  
 
1  2  3  4  5  6  7 
c.  The commercialisation incentive received by the 
inventor/researcher  
1  2  3  4  5  6  7 
d.  The commercialisation incentive received by the 
institution 
1  2  3  4  5  6  7 
e.  Others (Please specify) 
______________________________________________________________________ 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
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D.4) In  your  opinion,  which  method  do  you  think  is  the  most  effective  in  the 
commercialisation of research outputs? (Please specify the reason) 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
 
D.5) In your opinion, do you think that the suitable method used in the commercialisation of 
research outputs can help in determining the commercialisation success? (Please specify 
the reason) 
  ________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
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SECTION  E:  FACTORS  INFLUENCING  THE  COMMERCIALISATION  OF 
RESEARCH OUTPUT 
 
E.1)  Please indicate the strength of agreement and disagreement on who do you think should 
own the intellectual property created at the institution in order for the commercialisation 
to take place. 
 
  Strongly disagree            Strongly agree 
a.  The institution  1  2  3  4  5  6  7 
b.  The researcher  1  2  3  4  5  6  7 
c.  The institution and the researcher  1  2  3  4  5  6  7 
d.  Other (please specify 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
Please state reasons for the answer given above.  
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
 
E.2)  Please indicate the level  of importance of  each policy listed below in  promoting the 
commercialisation of research.  
 
  Not important                Very important 
a.  Intellectual property policy  1  2  3  4  5  6  7 
b.  Government policy  1  2  3  4  5  6  7 
c.  Institutional policy  1  2  3  4  5  6  7   13 
d.  Others (please specify) 
______________________________________________________________________ 
______________________________________________________________________ 
 
E.3)  Please  indicate  the  level  of  importance  of  each  incentive  in  promoting  the 
commercialisation of research outputs. 
 
  Not important                Very important 
a.  Financial returns  1  2  3  4  5  6  7 
b.  Support mechanisms  1  2  3  4  5  6  7 
c.  Finance and other resources  1  2  3  4  5  6  7 
d.  Other incentives (please specify) 
______________________________________________________________________ 
______________________________________________________________________
______________________________________________________________________ 
 
E.4)  Please indicate which remuneration is the most preferred by researcher/inventor in order 
to encourage the commercialisation of research? 
 
  Least Preferred               Most Preferred 
a.  Salary  1  2  3  4  5  6  7 
b.  Royalty  1  2  3  4  5  6  7 
c.  Equity   1  2  3  4  5  6  7 
d.  Research Grant  1  2  3  4  5  6  7 
e.  Others (Please specify) 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
______________________________________________________________________
______________________________________________________________________ 
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E.5)  Please indicate the level of importance of an inventor/researcher involvement according 
to the phases in the commercialisation of research outputs. 
 
  Least Important             Most Important 
a.  Before the commercialisation of research outputs  1  2  3  4  5  6  7 
b.  After the commercialisation of research outputs  1  2  3  4  5  6  7 
c.  During the commercialisation of research outputs  1  2  3  4  5  6  7 
d.  Others (Please specify) 
______________________________________________________________________ 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
E.6)  Please  indicate  the  level  of  importance  of  factors  below  in  the  commercialisation  of 
research outputs. 
 
  Least Important             Most Important 
a.  Industry/market support  1  2  3  4  5  6  7 
b.  Entrepreneurialism in your institution  1  2  3  4  5  6  7 
c.  Interaction between your institution, government 
and industry 
1  2  3  4  5  6  7 
d.  Others (Please specify) 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
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SECTION F: PROBLEMS AND ISSUES RELATED TO THE 
COMMERCIALISATION OF RESEARCH OUTPUTS 
 
F.1)  Please indicate the strength of agreement and disagreement on the problem related to the 
commercialisation of research output.  
 
  Strongly disagree            Strongly agree 
a.  Intellectual property issue  1  2  3  4  5  6  7 
b.  The  costs  incur  during  the  commercialisation 
process 
1  2  3  4  5  6  7 
c.  Policy on commercialisation created by the 
institution 
1  2  3  4  5  6  7 
d.  The absence of entrepreneurial culture in the 
institution 
1  2  3  4  5  6  7 
e.  Others (please specify) 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
Please state reasons for any answer given above.  
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________   16 
F.2)  Please  specify  the  problem/reason  if  there  is  none  of  the  research  produced  in  your 
institution have been commercialised. 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
 
F.3)  Would you like to raise any issues related to commercialisation that in your view requires 
further research? 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
Thank you for your cooperation. 
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Researcher Only 
 
Name of institution  : ________________________________________________ 
 
Type of institution  : ________________________________________________ 
 
Location    : ________________________________________________ 
 
Size of the institution : ________________________________________________ 
 
Interview time   : ________________________________________________ 
 
Biographical Data: 
 
Name of the Participant:________________________________________________ 
 
Gender     : _________________________________________________ 
 
Age      : _________________________________________________ 
 
Nationality    : _________________________________________________ 
 
Years of Experience  : _________________________________________________ 
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APPENDIX 4 
 
SURVEY RESPONDENT PROFILE 
 
Name of Institution   
Age    
Gender   
Nationality   
Number of Years Working with the Current 
Institution   
Current Position in the Institution 
(e.g. Researcher, Lecturer, Senior Lecturer, 
Assoc. Prof., Prof. etc)  
 
Area of Research    
Average Amount of Funding Received Per 
Research    
Cumulative Amount of Funding for Research 
Received Since Started Working    
Total Number of Ongoing Research Conducted    
Total Number of Research Completed    
Total Number of Research Published    
Total Number of Research Commercialised 
During Your Employment with Current 
Institutions 
 
Total Number of Research Completed During 
Your Employment with Previous and Current 
Institutions 
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SECTION A:   COMMERCIALISATION INDICATORS IN YOUR INSTITUTION 
 
 
1.  In your opinion, what do you feel are the key indicators of commercialisation using the list 
below. Please tick (√) ﾠmore than one if appropriate. 
 
a)  The number of research commercialisation staff 
 
 
 
 
b)  Research expenditure 
 
 
c)  Invention disclosures 
 
 
d)  Patents applications filed 
 
 
e)  Patents issued 
 
 
 
f)  Number of licensing executed (including licence, option and 
assignments) 
 
g)  Income from licenses   
h)  The number of start-up companies formed   
 
 
2.  To what extent are the commercialisation indicators below evident in your institution? Please 
circle the most appropriate response. 
 
                                                                                                         To a very  little extent            To a very great extent         
  
a)  The number of research commercialisation staff 
 
 
1  2  3  4  5  6  7 
b)  Research expenditure 
 
1  2  3  4  5  6  7 
c)  Invention disclosures 
 
1  2  3  4  5  6  7 
d)  Patents applications filed 
 
1  2  3  4  5  6  7 
e)  Patents issued 
 
 
1  2  3  4  5  6  7 
f)  Number of licensing executed (including licence, option and 
assignments) 
1  2  3  4  5  6  7 
g)  Income from licenses  1  2  3  4  5  6  7 
h)  The number of start-up companies formed  1  2  3  4  5  6  7 
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SECTION B:  COMMERCIALISATION METHODS USED IN COMMERCIALISING 
YOUR RESEARCH 
 
 
1.  In your opinion, what do you think are the best method(s) used in commercialising your 
research? Please tick (√) ﾠmore than one if appropriate. 
 
a)  Licensing 
 
 
 
b)  Collaborations   
c)  Joint Venture 
 
 
d)  Start-up/spin-off companies  
 
 
 
e)  Consultancy   
f)  Sponsored research    
 
 
2.  To what extent are the following methods below used in commercialising research in your 
institutions? Please circle the most appropriate response.  
   
                                                                                                         To a very  little extent            To a very great extent         
  
a)  Licensing. 
 
 
1  2  3  4  5  6  7 
b)  Collaborations.  1  2  3  4  5  6  7 
c)  Joint Venture. 
 
1  2  3  4  5  6  7 
d)  Start-up/spin-off companies  
 
 
1  2  3  4  5  6  7 
e)  Consultancy  1  2  3  4  5  6  7 
f)  Sponsored research   1  2  3  4  5  6  7 
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SECTION C:  KEY FACTORS IN DETERMINING THE SUCCESS OF RESEARCH 
COMMERCIALISATION 
 
 
C.1:  INTELLECTUAL PROPERTY OWNERSHIP 
 
Please circle the extent to which you agree or disagree with the following statements using the 
scale given.  
 
                                                                                                                      Strongly Disagree          Strongly Agree 
  
a)  The  intellectual  property  created  at  the  institution  should  be 
owned by the researcher in order to promote commercialisation of 
research.  
1  2  3  4  5  6  7 
b)  The  intellectual  property  created  at  the  institution  should  be 
owned by the institution in order to promote commercialisation of 
research. 
1  2  3  4  5  6  7 
c)  The  intellectual  property  created  at  the  institution  should  be 
owned  by  both  the  researcher  and  the  institution  in  order  to 
promote commercialisation of research. 
1  2  3  4  5  6  7 
d)  My institution allows the intellectual property to be owned by the 
researcher in order to promote commercialisation. 
1  2  3  4  5  6  7 
e)  In  my  institution,  intellectual  property  is  jointly  owned  by  the 
researcher  and  the  institution  in  order  to  promote 
commercialisation. 
1  2  3  4  5  6  7 
 
 
 
C.2:  ENTREPRENEURIAL CULTURE, MOTIVATION AND SKILL 
 
Please circle the extent to which you agree or disagree with the following statements using the 
scale given.  
 
                                                                                                                      Strongly Disagree          Strongly Agree 
  
a)  Entrepreneurial culture is very prominent in my institution.  1  2  3  4  5  6  7 
b)  An Entrepreneurial culture is very important to be taught to the 
researcher in my institution. 
1  2  3  4  5  6  7 
c)  Entrepreneurship  is  able  to  promote  the  commercialisation  of 
research in my institution. 
1  2  3  4  5  6  7 
d)  Entrepreneurial  skills  programs  are  widely  available  in  my 
institution for a researcher to learn the skill. 
1  2  3  4  5  6  7   5 
e)  Entrepreneurial  skill  is  very  important  particularly  during  the 
research commercialisation process.  
1  2  3  4  5  6  7 
f)  As a researcher, I posses a strong entrepreneurial motivation to 
ensure the success of research commercialisation. 
1  2  3  4  5  6  7 
 
C.3:   FINANCIAL SUPPORT FOR COMMERCIALISATION   
 
Please  circle  the  extent  to  which  you  agree  or  disagree  with  the  following  statements  by 
circling the most appropriate response using the scale below. 
 
 
FINANCIAL INCENTIVES 
                                                                                                                      Strongly Disagree          Strongly Agree 
  
a)  Financial  incentives  are  very  important  in  encouraging  the 
researcher to commercialise research. 
1  2  3  4  5  6  7 
b)  My  institution  provides  very  good  financial  incentives  to  the 
researcher in commercialising research. 
1  2  3  4  5  6  7 
c)  Non-financial  incentives  are very important  in  encouraging the 
researcher to commercialise research. 
1  2  3  4  5  6  7 
RESEARCHER COMPENSATION 
                                                                                                                      Strongly Disagree          Strongly Agree 
  
a)  Salary is the most important form of monetary rewards preferred 
by most researchers in commercialising research. 
1  2  3  4  5  6  7 
b)  My institution provides very good salary to reward researchers in 
commercialising research.   
1  2  3  4  5  6  7 
c)  Royalty is the most important form of monetary rewards preferred 
by most researchers in commercialising research. 
1  2  3  4  5  6  7 
d)  My  institution  provides  very  attractive  royalty  to  reward 
researchers in commercialising research.   
1  2  3  4  5  6  7 
e)  Equity is the most important form of monetary rewards preferred 
by most researchers in commercialising research. 
1  2  3  4  5  6  7 
f)  My  institution  provides  a  very  fair  share  of  equity  to  reward 
researchers in commercialising research.   
1  2  3  4  5  6  7 
g)  Research  Grants  are  the  most  important  form  of  monetary 
rewards  preferred  by  most  researchers  in  commercialising 
research. 
1  2  3  4  5  6  7 
h)  My institution provides large research grant to reward researchers 
in commercialising research.   
1  2  3  4  5  6  7 
   6 
EARLY STAGE FINANCING 
                                                                                                                      Strongly Disagree          Strongly Agree 
  
a)  The  early  stage  financing  is  very  important  in  the 
commercialisation of research. 
1  2  3  4  5  6  7 
b)  My institution has provided the early stage financing in helping to 
promote the commercialisation of research. 
1  2  3  4  5  6  7 
c)  The  government  has  provided  quite  a  number  of  early  stages 
financing in order to promote the commercialisation of research. 
1  2  3  4  5  6  7 
d)  I usually received outside early stage financing particularly from 
industry for me to commercialise my research. 
1  2  3  4  5  6  7 
 
 
C.4: OTHER COMMERCIALISATION SUPPORT   
 
Please  circle  the  extent  to  which  you  agree  or  disagree  with  the  following  statements  by 
circling the most appropriate response using the scale below. 
 
 
COMMERCIALISATION CULTURE 
                                                                                                                      Strongly Disagree          Strongly Agree 
  
a)  The  institution  culture  that  support  commercialisation  is  very 
important  in  promoting  the  researcher  in  commercialising 
research. 
1  2  3  4  5  6  7 
b)  My  institution  has  a  very  strong  culture  that  supports 
commercialisation of research among the researchers. 
1  2  3  4  5  6  7 
REWARDS AND PROMOTION SYSTEMS 
                                                                                                                      Strongly Disagree          Strongly Agree 
  
a)  The  type  of  rewards  and  promotion  systems  that  favours 
commercialisation is very important in promoting the researcher 
in commercialising research. 
1  2  3  4  5  6  7 
b)  My institution has a good rewards and promotion systems that 
encourage commercialisation of research among the researchers. 
1  2  3  4  5  6  7 
 
 
 
 
 
 
 
   7 
C.5:  COMMERSALISATION UNIT 
 
Please  circle  the  extent  to  which  you  agree  or  disagree  with  the  following  statements  by 
circling the most appropriate response using the scale below. 
 
                                                                                                                      Strongly Disagree          Strongly Agree 
  
a)  The availability of a commercialisation unit in the institution is 
very important in promoting the commercialisation of research. 
1  2  3  4  5  6  7 
b)  The  age  of  the  commercialisation  unit  is  very  important  in 
promoting the commercialisation of research. 
1  2  3  4  5  6  7 
c)  My institution has a very established commercialisation unit.  1  2  3  4  5  6  7   
d)  The ability of the commercialisation unit to make its own decision 
without  any  interference  from  its  top  management  is  very 
important in promoting the commercialisation of research. 
1  2  3  4  5  6  7 
e)  The ability of the commercialisation unit to act as a middleman 
between the researcher and the market/industry is very important 
in promoting the commercialisation of research. 
1  2  3  4  5  6  7 
f)  The  ability  of  the  commercialisation  unit  in  assisting  the 
researcher  to  build  some  necessary  skills  important  to 
commercialisation  is  very  important  in  the  promotion  of  the 
commercialisation of research. 
1  2  3  4  5  6  7 
 
C.6:  RELATIONSHIP BETWEEN PRIs AND INDUSTRY 
 
Please  circle  the  extent  to  which  you  agree  or  disagree  with  the  following  statements  by 
circling the most appropriate response using the scale below. 
 
                                                                                                                      Strongly Disagree          Strongly Agree 
  
a)  The government has played a significant role in promoting the 
good relationship between my institution and industry. 
1  2  3  4  5  6  7 
b)  The  relationship  between  my  institution  and  industry  is 
considered good.  
1  2  3  4  5  6  7 
c)  My institution has quite a number of industrial partners to ensure 
the commercialisation of research. 
1  2  3  4  5  6  7 
d)  The relationship between my institution and industry has helped 
me to commercialise my research. 
1  2  3  4  5  6  7 
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C.7:  NATURE OF COMMERCIALISATION POLICIES 
 
Please  circle  the  extent  to  which  you  agree  or  disagree  with  the  following  statements  by 
circling the most appropriate response using the scale below. 
 
 
                                                                                                                      Strongly Disagree          Strongly Agree 
  
a)  The Commercialisation policy in my institution is created by the 
government (Top-down policy) 
1  2  3  4  5  6  7 
b)  The Commercialisation policy in my institution is created by my 
institution. (Bottom-up policy) 
1  2  3  4  5  6  7 
c)  The Commercialisation policy in my institution is very clear and 
able to assist in the commercialisation of research. 
1  2  3  4  5  6  7 
 
 
C.8:  METHOD USED TO COMMERCIALISE RESEARCH  
 
Please  circle  the  extent  to  which  you  agree  or  disagree  with  the  following  statements  by 
circling the most appropriate response using the scale below. 
 
 
                                                                                                                      Strongly Disagree          Strongly Agree 
  
a)  The method used for commercialising research in my institution 
is determined by researcher. 
1  2  3  4  5  6  7 
b)  The method used for commercialising research in my institution 
is determined by my institution. 
1  2  3  4  5  6  7 
c)  The method used for commercialising research in my institution 
is determined by industry. 
1  2  3  4  5  6  7 
d)  The  correct  method  used  to  commercialise  my  research  will 
ensure the success of research commercialisation. 
1  2  3  4  5  6  7 
e)  My  institution  has  not  adopted  any  commercialisation  method 
used to commercialise research.  
1  2  3  4  5  6  7 
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C.9:  RESEARCHER INVOLVEMENT 
 
Please  circle  the  extent  to  which  you  agree  or  disagree  with  the  following  statements  by 
circling the most appropriate response using the scale below. 
 
                                                                                                                      Strongly Disagree          Strongly Agree 
  
a)  Continuos involvement of a researcher is very important before 
the commercialisation of research takes place. 
1  2  3  4  5  6  7 
b)  Continuos involvement of a researcher is very important during 
the commercialisation of research. 
1  2  3  4  5  6  7 
c)  Continuos involvement of a researcher is very important after the 
commercialisation of research takes place. 
1  2  3  4  5  6  7 
d)  Continuos involvement of a researcher is very important in all 
stages of the commercialisation of research. 
1  2  3  4  5  6  7 
 
 
C.10:  OTHER COMMENTS 
 
 
1.  Do you have any other comments about commercialisation of research that you would like to 
share? 
 
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________
_________________________________________________________________________ 
 
 
 
 
Thank you for your participation!   1 
APPENDIX 5 
 
FACTOR ANALYSIS 
 
 
1.  Intellectual property ownership 
  Exclude ﾠquestion ﾠ‘b’- Because the question is standing on its own (i.e. Ownership 
owned by institution) 
  Derive two components, 
a)  Question c and e – Intellectual property is on joint ownership by both 
researcher and institution.  
b)  Question a and d – Intellectual property is owned by researcher.   
 
Pattern Matrix
a 
  Component 
  1  2 
IPOwnshpSecC2c  .836  
IPOwnshpSecC2e  .784  
IPOwnshpSecC2a    .795 
IPOwnshpSecC2d    .742 
Extraction Method: Principal Component 
Analysis.  
 Rotation Method: Oblimin with Kaiser 
Normalization. 
a. Rotation converged in 7 iterations. 
 
2.  Entrepreneurial culture, motivation and skill 
  Exclude ﾠquestion ﾠ‘f’ ﾠ– Because ﾠthe ﾠquestion ﾠmeasures ﾠthe ﾠextent ﾠof ﾠresearcher’s ﾠ
own entrepreneurial motivation.  
  Derive two components, 
a)  Question c, b and e – The questions measure on opinion on the importance of 
entrepreneurial culture for commercialisation.    2 
b)  Question a and d – The question measures the extent of entrepreneurial culture 
in my institution.  
 
Pattern Matrix
a 
  Component 
  1  2 
EntCultMotvNSkllSecC3c  .913  
EntCultMotvNSkllSecC3b  .880  
EntCultMotvNSkllSecC3e  .871  
EntCultMotvNSkllSecC3a    .906 
EntCultMotvNSkllSecC3d    .904 
Extraction Method: Principal Component Analysis.  
 Rotation Method: Oblimin with Kaiser Normalization. 
a. Rotation converged in 3 iterations. 
 
3.  Researcher compensation 
  Exclude ﾠquestion ﾠ‘h’ ﾠ– Because the question refer to the institution providing 
grants for research. In reality, all grants come from the government.  
  Derive two components, 
a)  Question d, f and b – The question measures the extent of rewards for 
commercialising research by institution.   
b)  Question e, a g and c – The question measures opinion on the type of rewards 
preferred by researcher in commercialisation.  
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Pattern Matrix
a 
  Component 
  1  2 
ResrCompSecC4d  .914  
ResrCompSecC4f  .879  
ResrCompSecC4b  .695  
ResrCompSecC4e    .748 
ResrCompSecC4a    .724 
ResrCompSecC4g    .689 
ResrCompSecC4c    .547 
Extraction Method: Principal Component 
Analysis.  
 Rotation Method: Oblimin with Kaiser 
Normalization. 
a. Rotation converged in 5 iterations. 
 
4.  Early stage financing 
  Exclude ﾠquestion ﾠ‘d’ ﾠ– The question measure the researcher receipts of outside an 
early stage financing to commercialise. 
  Derive one component, 
a)  Question a, b and c – All questions measure the provision of an early stage 
financing to promote commercialisation by PRIs and government.  
 
Communalities 
  Initial  Extraction 
ErlyStgeFinSecC4a  1.000  .124 
ErlyStgeFinSecC4b  1.000  .698 
ErlyStgeFinSecC4c  1.000  .717 
Extraction Method: Principal Component 
Analysis. 
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Component Matrix
a 
  Component 
  1 
ErlyStgeFinSecC4c  .847 
ErlyStgeFinSecC4b  .835 
ErlyStgeFinSecC4a  .352 
Extraction Method: Principal 
Component Analysis. 
a. 1 components extracted. 
 
 
 
5.  Commercialisation culture and Rewards and promotion systems 
  Derive two components, 
a)  Question a (commercialisation culture) and a (Rewards and promotion 
systems and Question a Financial Incentives – The questions measure opinion 
on importance of culture and rewards to promote commercialisation.  
b)  Question b (commercialisation culture) and b (Rewards and promotion 
systems and Question b Financial Incentives– The questions measure the 
extent of institution culture and rewards in promoting commercialisation.  
 
Pattern Matrix
a 
  Component 
  1  2 
RwdsNPrmtnSysSecC5b  .905  
CommCultSecC5b  .874  
FinInctvSecC4b  .837  
RwdsNPrmtnSysSecC5a    .853 
CommCultSecC5a    .770 
FinInctvSecC4a    .699 
Extraction Method: Principal Component Analysis.  
 Rotation Method: Oblimin with Kaiser Normalization. 
a. Rotation converged in 3 iterations.   5 
6.  Commercialisation unit    
  Exclude ﾠquestion ﾠ‘c’ ﾠ– Because the question measure on the extent of the degree 
of an established commercialisation unit in their institution. 
  Derive one component, 
a)  Question e, a, f, d and b – All questions are on opinion of commercialisation 
unit in their institution.  
 
 
 
Communalities 
  Initial  Extraction 
CommUnitSecC6a  1.000  .614 
CommUnitSecC6b  1.000  .380 
CommUnitSecC6d  1.000  .542 
CommUnitSecC6e  1.000  .707 
CommUnitSecC6f  1.000  .610 
Extraction Method: Principal Component 
Analysis. 
 
 
Component Matrix
a 
  Component 
  1 
CommUnitSecC6e  .841 
CommUnitSecC6a  .783 
CommUnitSecC6f  .781 
CommUnitSecC6d  .736 
CommUnitSecC6b  .616 
Extraction Method: Principal 
Component Analysis. 
a. 1 components extracted. 
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7.  Relationship between PRIs and industry  
  Derive one component, 
a)  Question a, b, c and d – All questions measure the extent of relationship 
between their institutions and industry.  
 
Communalities 
  Initial  Extraction 
RshipBtwnPrisNIndSecC7a  1.000  .562 
RshipBtwnPrisNindSecC7b  1.000  .852 
RshipBtwnPrisNindSecC7c  1.000  .801 
RshipBtwnPrisNindSecC7d  1.000  .717 
Extraction Method: Principal Component Analysis. 
 
 
 
 
Component Matrix
a 
  Component 
  1 
RshipBtwnPrisNindSecC7b  .923 
RshipBtwnPrisNindSecC7c  .895 
RshipBtwnPrisNindSecC7d  .847 
RshipBtwnPrisNIndSecC7a  .749 
Extraction Method: Principal Component 
Analysis. 
a. 1 components extracted. 
 
 
 
 
 
 
 
   7 
8.  Nature of commercialisation policies 
  Derive one component, 
a)  Question a (rev), b and c – All questions measure the availability and clarity 
of commercialisation policy.  
 
 
Communalities 
  Initial  Extraction 
NatOfCommPolcsSecC8aRe
v 
1.000  .339 
NatOfCommPolcsSecC8b  1.000  .825 
NatOfCommPolcsSecC8c  1.000  .572 
Extraction Method: Principal Component Analysis. 
 
 
Component Matrix
a 
  Component 
  1 
NatOfCommPolcsSecC8b  .909 
NatOfCommPolcsSecC8c  .756 
NatOfCommPolcsSecC8aRe
v 
.583 
Extraction Method: Principal Component 
Analysis. 
a. 1 components extracted. 
 
 
9.  Methods used to commercialise research  
  Exclude ﾠ question ﾠ ‘c’ ﾠ –  Because  this  question  measure  on  the  extent  of 
commercialisation method determined by the industry.  
  Exclude ﾠquestion ﾠ‘d’ ﾠ– Because this question is neutral (non-directional) 
  Derive one component, 
a)  Question a (rev), b and e (rev) - Because the question measure on the extent of 
commercialisation method determined by my institution.    8 
Communalities 
  Initial  Extraction 
MetdUsdToCommResSecC9
aRev 
1.000  .329 
MetdUsdToCommResSecC9
b 
1.000  .576 
MetdUsdToCommResSecC9
eRev 
1.000  .561 
Extraction Method: Principal Component Analysis. 
 
 
 
 
Component Matrix
a 
  Component 
  1 
MetdUsdToCommResSecC9
b 
.759 
MetdUsdToCommResSecC9
eRev 
.749 
MetdUsdToCommResSecC9
aRev 
.574 
Extraction Method: Principal Component 
Analysis. 
a. 1 components extracted. 
 
 
 
 
 
 
 
 
 
   9 
10. Researcher involvement  
  Derive one component, 
a)  Question a, b, c and d – All questions measure the importance of continuous 
involvement of researcher in commercialisation.  
 
 
Communalities 
  Initial  Extraction 
RescrInvlmtSecC10a  1.000  .583 
RescrInvlmtSecC10b  1.000  .774 
RescrInvlmtSecC10c  1.000  .754 
RescrInvlmtSecC10d  1.000  .680 
Extraction Method: Principal Component Analysis. 
 
 
Component Matrix
a 
  Component 
  1 
RescrInvlmtSecC10b  .880 
RescrInvlmtSecC10c  .868 
RescrInvlmtSecC10d  .825 
RescrInvlmtSecC10a  .764 
Extraction Method: Principal Component 
Analysis. 
a. 1 components extracted. 
 
 
 